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Piston engines... jets... and now, missiles, Foote Bros. 

craftsmen are watching the steady advance of American 

air progress from their machines. They're not only 

watching it—they are an important part of it, because, 

at this moment they are helping produc e components 

capable of performance undreamed of a short time ago 
At Foote Bros., yesterday's technology, methods and standards of precision 

are obsolete. Today, these men are working with new metals in new ways, with 
greater precision, to produce lighter, stronger and more reliable gearing, 
power transmission and actuating mechanisms for the air age olf tomorrow. 
It is the willingness to innovate, the ability to anticipate, and the 
determination to excel that have helped Foote Bros. engineers and produ tion 


men keep pace with, and earn the confidence of, the aviation industry. 


We may be able to help solve your problems 








involving precision gearing and actuating Va 
mechanisms, and would welcome the op- P/ 
portunity of talking with you, f , 


this trademark stands for the finest industrial gearing made 
Beller Power Tranbmibdsion Through Beller Goad 


FOOTE BGROS. GEAR AND MACHINE CORPORATION 
4545 South Western Boulevard. Chicago 9. Illinois 





THE HUSTLER 


Probably the widest wheel ever built for its rolling diameter, it's 
of forged magnesium by Goodyear — mounts dual tires, 


saves weight, stays within space limitation. 


Goodyear Tri-Metailic Brakes are the key to the braking ability 
of the B-58. Non-insulating-type lining allows up to 50% 
increase of kinetic energy absorption per pound of brake. 


ON MAIN WHEELS AND BRAKES 


Main wheels and brakes for the Convair 
B-58— designed, engineered and produced by 
Goodyear Aviation Products to meet 

this foremost jet bomber’s space, speed 


and load requirements. 


For information on advanced wheel and 
brake engineering, write: Goodyear, Aviation 
Products Division, Akron 16, Ohio, or 


Los Angeles 54, California. 
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AVIATION 
PRODUCTS 


More aircraft the world over land on Goodyear 
Tires, Wheels and Brakes than on any other kind! 





the world’ largest manufacturing fac ilities for aircraft 


seating... for aircratt interior 7 LLL nt 


THE Sta * 
OF THE INDUSTRY 
IS WEBER 


lor your re quirenme nis im aircraft passenger and crew seats, 
huffets and lavatories...a very specialized manufacturing 
capability is demanded, Inall the world there is only one 
uch Single Source, having the complete facilities... 
the full design staff...the age, stability and strength.. 
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That Single Source,..ia Weber. So first take your requirements 


lo the seat of modern airlines seating... Weber, 


A World of experience in: Passenger seats, 
Pilot and Crew Seats, Buffets, lavatory units 


and kindred aircraft interior equipment, 


SEAT: ‘The place where 
tas AlAliAL® | is settied 
or established" 


Winston Dictionary 


WEBER AIRCRAFT CORPORATION 


hsidiary of Weber howcase and Fizture ¢ ny, i 


2820 ONTARIO STREET, GBURGANK, CALIFORNIA 
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Experience, skilled personnel and modern facilities at 





Lavelle are focused on the precision fabrication of Missile 
AVIATION WEEK Engine, Airframe, and Electronic components in titanium 
ha aluminum, stainless steel and other heat resistant high 

@ Vol : strength alloys to the most rigid specifications 
hy wi additional ive in Decemt Ram jet engine cone and diffuser sections, fuel manifolds 
be we, flame holders, combustion chambers and liners are typical! 
components made by Lavelle for major manufacturers 


‘ ! |, Ad 
r rn Mie MeGraw Hill Building 
10 West 42nd Street. New York 4 Y ! ‘ 
They rely on Lavelle’s quality workmanship, dependablk 
delivery and reasonable costs 


o I aiwa Altres 


Where your production standards demand only the finest 
in reliable components contact Lavelle! 


Subscriptions are solicited onty from persons whe have 
a commercial or professional interest in aviatio Positic 
and company connection must be indicated on subscript 
ders 


mada $8 « 
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LAVELLE AIRCRAFT CORPORATION + NEWTOWN, BUCKS COUNTY, PA. 


master Piease send term 1579 te 
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New WAN TRAILER by Craig 


houses all this equipment . . . with room to spare! 


‘There's pler ty of room inside the ne 


its big 
" 


trailer can house 15 standard 6-foot racks, fully loaded 


and still allow 
Whatever the load 


maintenance shop, or you-name it your 


the LM-10 This versati van trailer 


eather us 


orld-wide, all-\ 


Quick facts about the LM-105: 


WEIGHT: Approximatel 4000 pound 
including dolly 

PAYLOAD: 000 pound 

DIMENSIONS: Inside) 140° inch 

1) inches wice 9 inches high 
INSULATION: overall helter has U- 
bactor of 0.450 

FEATURES INCLUDE: ilu 


honeycomb panel construction 


minum-faced 
lighting 
ystem power distribution box; cable 
entry port tairs; jacks for levelling; and 
a quickly detachablk dolly with coil spring 
air-over- 


and torsion bar uspension, 


hydraulic brakes, and single beam towing 
tongue 

ACCESSORY EQUIPMENT AVAILABLE: in- 
cludes air conditioner, heater, workbench, 


racks, cabinets spare parts containers, ct 


For further information, write Craig today! 


SYSTEMS, INC. ».,, 


! OOO pound pay load and roomy 


a complete electronic system, test 


w insulated Craig Van Trailer LM-105! With 


‘5S cubic foot interior, this rugged van 


vith electroni juipment — 


ample space for operation and maintenance 


' 


mobile 


equipment arrive 


meets Governmen 


AIR TRANSPORTABLE: |) 

cargo aircratlt 

ELECTRONIC INSTALLATION: Craiv pro- 
vides comple te layout and installation of 


equiprine nt including wiring an | compone nt 


V-5, Danvers, Ma SPrine 4-1870. 


WESTERN DIVISION: 6214 We t Man hester Aver it, Los Angeles, 45, Califor ia ORcgon 8.002 . 


OTHER CRAIG 


raile vans, hile control towers, missilé car 


propucts ... + transportable and mobile electronic systems, 


she Lt rs, 


and masts. 


’ niainer untenna t 
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How Holley’s 
Compressor Governors 


Help New Jets to 


Supersonic Speeds 
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EDISON MINIATURE --HI-TEMP 


servo systems and 
components 


The Edison Inst 
an extensive line of 
4 


© 
servos and Servo Ci 


heads for f 


f fr mformat 


EDISON SERVO MOTOR DAMPING GENERATOR 


f 


Thomas A. Edison 
INDUSTRIES 


‘ t ar N J 





“DESIGN SIMPLICITY” 
FOR PERFORMANCE RELIABILITY 


New Steel Body, Miniature, Solenoid Operated 
Directional Control Valves 


THttididii tty aAftityt PEyEtit 
PAbApar estan barat lias ater ea lisa a iad as 


8eteey ie2rss® ores; se2seSeree;,;i2ssF eres 





SPECIFICATIONS | h — with V/s number of seals 
Simuiar valves having 
. Ye number of parts 


Non-Interflow, 
Low Surge Design 
Types | & Il Sys. (65°F steel components, these 


to +160°F & 4+-275°F) i . ide: 
Seceadan Caan new valves provide: » 


aluminum bodies and 


Ve space requirements 
Ve weight 


Construction 


DESIGNED FOR EXTENSIVE STANDARDIZATION OF PARTS 
Operating Pressure Range: 
250 to 3000 PSI 2 and 3 Position, 4 Way 

Total Pressure Drop VARIATIONS o2ana3a Position, 4 Way with Solenoid Manual 


60 PS! at Rated Fiow Override 

Internal Leakage 3 Position, 4 Way with Piston Manual Override 

10 cc/ Min. Max. at 90°F Line Sizes: %, % and % inch Ports per AND 
10050 








Solenoids: Continuous 
Duty, Single Dry Coil, 


18 to 28 V dc operation at ° 
60°F to 4+-275°F 
Current Drain: 
1 Amp Max. at 28 V dc P R E 
Performance and C S O N 
qualification based upon Pp R O D U C T S 
Oil, Specification 
MIL-0-5606, but suitable btn te wo nd A DIVISION OF GENERAL METALS CORPORATION 


for other fluids BURBANK, CALIFORNIA * HUNTINGTON, WEST VIRGINIA 
DISTRICT OFFICES: MINEOLA * DAYTON « WICHITA + DALLAS « TORONTO 





Designers, Developers, Manufacturers and Testers of Hydraulic, Pneumatic, Fuel, Mechanical and Electrical Equipment, and Line Supports 


10 








DUCTED -PROPELLER AIRCRAFT 





B AIRCRAFT ha: kept pac 


greater Operation | mobility an 


military and commercial aviation 


four basi type of VTOL (ve { 
landing) aircraft. 


new 
dimensions 


of FLIGHT 


ofl 


ere raft of (On? | 


BUFFALO N.Y 


RESEARCH, DEVELOPMENT and PRODUCTION IN THE FIELDS OF: Guided Missiles « Research Aircraft « 
Servomechanisms « Electronics « Rocket Engines « Electronic Control Devices « Vertical Rising Aircraft 





cot!” OXYGEN SYSTEMS for 


New Jet Transport Aircraft 


Automatic 
} Oxygen 
Trigger 
Valve 
5120 Universal 
Oxygen Outlet 


¢ 


10260 Oxygen 
Regulator 


Scottoramic 
Mask with 
vision unlimited 


10400 Diluter 10700 Slow-Opening 
Demand Miniature Cylinder Valve 
Emergency Passenger Oxygen System and Stewardess Pak Panel Regulator 


Above items are but a few in dhe Scot Line of Oxygen Systems for the Jet Transport Aircraft. Write for more complete information 


PLUS 


Equipment for 
small aircraft; 
Tail wheel assem- 
blies, Control 
AVIOX “Oxygen for 4” Wheels, Brake 
in a quality leather . . 
carrying case. Units, Parking 
Scottoramic Brake val 
Mask optional rake vaives, 
on all Scott pel Air and Tem- 
tective breathing 
5600 Dual Pur Oxygen Equipment. equipment. perature Gauges. 
Used on major airlines and lar 
executive aircraft. Demand Regu 
for Crew, Constant flow for passengers. 


ro-Me Nigda-hai 


Anti-gravity “G" Valve 
operates ““G"’ Pressure 
Suit to protect jet pilots Oxygen and Pressure 
from effects of Suit Test Console 
sudden acceleration 


Look to Scott for the 
newest and best in high 
alticude equipment. Many 
Scott items now in the 
design stage will be the 
standards of tomorrow 


Completely Integrated 
Survival Kics for high 
altitude breathing pro 
tection and survival 
after ejection 
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A-21 Portable Positive 
Pressure D- mand Unit 














Supersonic Speed 


Demands 


We/ght Relief.... 
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€onwmercrot mititory rpetificotton grogpr rece 

ommend the vse of permanes! connectors instead 

of jerminal blogks and AN connectors fbr wire 

spierng fecent comporative tests show) werght 

| savings up to 30% in wiring bssemblies by adapt 

— 7 T Tig] One piece shielded wire splices and window 

——_—__+ ‘ ; conpeciors for splicing :equifemenis. 

‘The chbrt shows acibal weigh! differential belween | 
o.typitel AN type | connectors (193.4 gms) otd a 
window connector bundle (41.4 gins) of similar) con 
acl Capacity. COMppITIONT berween omer mutripte 
conne@ion methodsjand A-MP shielded wire silices 
or A-MP insulated aianeeiies show the same _ 

reduction tr tmportent weight 

2 This! important sqving has prompted one West 
Coast Aircraft monvfacturer to increase splice us 


ge by 1000% on design models. , 


Ses SS Rr Meakat, oma Oe 


osk about mt ate pprooch 


TO BETTER WIRING 
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AMP INCORPORATED 


General Office: 1251 Eisenhower Blvd., Harrisburg, Pa 


Whelly Owned Subsidiaries: Aircraft-Morine Products of Conede Ud, Toronto 
Ceneda « Aijrcraft-Marine Products (G8) lid, London, Englond «¢ Societe AMP de 
France, Le Pre St. Gervais, Seine, France « AMP Holland NV. 's-Hertogenbosch, Holland 
Japenese Distribytors: Oriental Terminal Products Co, lid, Tokyo, Japon 


© 1956, Aircraft. Marine Products, Inc. 





400 F 


-++ for 150 Hours 
elatilaltieltl melting 


RESEARCH 


inving research to digcowver 


fivids and 
’ 


~~ 


DEVELOPMENT 
De Ae 
pre-prove performance under 
a 8 oe Lae ae ed ee 


ments 


PRODUCTION 
The most modern menvtacturing ® 
facilities plus craftsmanship to 
Me ee ee ee 


MVORAULIC PUMPS 


Spectfied for Elevated Temperatures — 


400° F and higher is a reality with advanced STRATOPOWER Aircraft Equip- 
ment, Research, design and manufacturing skill applied by STRATOPOWER to 
years of hydraulic experience combine to produce high temperature equipment 
that meets your thermal requirements of tomorrow, today. STRATOPOWER de- 
velopment personnel, working on the most advanced high temperature problems, 
have produced outstanding results. SRATOPOWER Pumps, incorporating these 
high temperature developments, are available in prototype quantities. 


WATERTOWN DIVISION 
THE NEW YORK AIR BRAKE COMPANY 
STARBUCK AVENUE . saa) 

















buy CSI Precision Forgings in 


IGH TEMPERATURE 
LLOYS and TITANIUM 


C.S.I. precision forging methods greatly reduce the cost of High Temp Alloy and 
itanium parts in two important ways. One—tolerances are so close that machining time 
is reduced to a bare minimum. Two—C.S.I. methods drastically cut the amount of high me 
metals required to produce a batch of forgings. 
Canadian Steel Improvement has combined these cost-saving factors with an entirely 
new forging process for Titanium. Result—C.S.1, offers precision-forged 
Titanium parts at the lowest prices on the world market! 











Here are some of the characteristics of Titanium 

forged by the new C.S.1. process: 

@ Precision tolerances. 

@ Complete freedom from surface embrittlement due to 
contamination. 

@ Excellent surface finish. 

@ Greatly reduced machining costs—for example jet blade airfoils 

require ~~ ently 

@ Consistent quality maintained. 

Besides taking the lead in Titanium, C.S.1. is also highly skilled and 

experienced in the production of stainless steel and aluminum 

forgings—and in sand, permanent mould and dic castings 

in al and m alloys. 


CANADIAN STEEL IMPROVEMENT LIMITED 


HORNER AND SECOND AVENUES, TORONTO 14, ONTARIO 


Represented in the United States onty by~ U, F. RUSSELL COMPANY INC. 


Shore, New York Kansas City, Missouri Los Angeles, California 


Newington, Connecticut Ba 
Tel: Mohawk 6-4462 Tel: Bay Shore 7-2623 Tel: Baltimore 7892 Tel: Granite 9-2202 
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Why Choose 
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Because MENASCO QUALITY 
MEETS ALL STANDARDS 


America’s first great jet transports, the 707 Strato- 
liner and the Intercontinental will provide new 
luxury, distance-devouring speed and unimagined 
smoothness of takeoff, flight and landing. Their 
military counterpart, the KC-135 Tanker, will 
make possible global operation of another great 
BOEING aircraft, the B-52 jet bomber. These air- 
planes represent another outstanding BOEING 
contribution to aviation. 

In selecting MENASCO to build the nose land- 
ing gear for its 707 series transports and its 
KC-135 Tanker, BOEING was assured that this 
vital component would meet the exacting require- 
ments of either the Air Force or the Civil Aero- 
nautics Administration. MENASCO’S quality is 
“built-in” and meets any and all standards. 

MENASCO precision fabrication of this 
BOEING design combines the most effective appli- 
cation of both steel and aluminum for lighter weight 
and compactness, and the exclusive Uniwelding 
process assures greater strength and reliability. 











First in development, quality, delivery and service 


menasco manufacturing company 
805 San Fernando Boulevard, Burbank, California 


STS IN AIRCRAFT 





MOLT 
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o@ MACH X+V¥ COMPUTATION 


...and Burroughs ground and 
airborne computers do the job 


BURROUGHS |& 


THE FOREMOST NAME IN COMPUTATION 





with fresh air in emergencies—quickly, easily! 


IW, Jet pilots often found themselves 
Tuggling to see through an eye-burning haze 
— the result of cockpit smoke, fumes and oil mist 
which the regular air conditioning systems can- 
not handle adequately. 
Now Whittaker's unique Ram Air Scoop provides 
a complete change of clean, fresh air in a split 
second—actually a secondary cockpit system that 
can function without fail in an emergency! 
The ram ait passes through two spring loaded 
check valves which are provided to prevent re- 
verse flow through unit when scoop is closed. 


This simple and extremely light unit—now in use 
by Lockheed and North American—is contoured 
to the fuselage and is opened and closed to any 
of six settings by a lever. When the pilot opens 
the scoop, integral micro-switches are actuated 
by the handle movement. 

These switches in turn control the cabin pressur- 
ization and air conditioning system, the cabin 
pressurization dump valve, or other units of the 
pressurization and ventilation sy 


DIMENSIONS: Scoop approx. 2° wide 3” 
interior plate 5° x 7°; settings from )4" te 


SEND THIS COUPON FOR COMPLETE INFORMATION 


WM. R. WHITTAKER CO., LTD. DEPT. 356 
915 N. CITRUS AVE. . LOS ANGELES 38, CALIF. 


Gentlemen: Please send me further information on Manually 
Operated Ram Air Scoop Vaive, P/N120715 


Name 
Company 
Address 


City 
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FENWAL UNITS WATCH 
POTENTIAL HOTSPOTS 


Here are just a few examples of how Fenwal has solved the problem 


7 
Quick, Accurate of over-heat protection and temperature control and there are 


several thousand other configurations of these units that can be 


. 
Units Advance adapted to almost any aircraft spot protection problem. 








Aircraft Safety 


COOLING EFFECT DE- 


ASHLAND, MASS. Over-heat TECTORS — Functions in 
same manner as equip- 


protection and temperature control 
in aircraft have been givena big boost pet pte a ge ” 
by Fenwal engineers here. They've 
produced a broad line of extremely 
accurate and reliable temperature de- 
tectors and controls for aircraft. 

Based on the unique THERMO- 
SWITCH™ principle, the units provide 
unfailing operation and exact repeat- 
ability. This principle is differential HEATER CONTROLS, BAGGAGE COM- 
expansion wherein the activating con- ' caine, See Each 
trol element is a single-metal shell. uses the THERMOSWITCH unit prin- 
This single metal shell expands or ciple, meaning that each fulfills its 
contracts with temperature changes, special function aboard aircraft with 
making or breakfng the totally en- ~~ epenatenes waa coe = ae 

of response. All such units, regard- 
closed electrical contact, less > | function, are light, compact, 

Vibration, shock and climate ex- and hermetically-sealed in stainless 
tremes have no adverse effect on the steel 
Fenwal units. 

The line embodies heater controls, 
cooling effect detectors, differential 
thermostats, baggage compartment 
over-heat detectors and midget and 
miniature controls for tight-spot in- 
stallations. 

All are extremely light and com- 
pact. 

For details on any or all, write to 
Fenwal Incorporated, Aviation 
Products Division, 126 Pleasant St., 
Ashland, Massachusetts. 














MIDGETS AND MINIATURES 

THERMOSWITCH units 
for tight spots lose none 
of their reliability when 
reduced to sugar-cube 
and cigarette size. Ideal 
for temperature sensing 


CONTROLS TEMPERATURE — 
... PRECISELY 
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EDITORIAL 





Airlines Face Financial Squeeze 


r transport industry is facing major problem. It 


1 whe nit 


omfort to the \ ling publi 
Airline busine olume 1 mtinuing 
health if I lying ! ontinuing to attract a larger 
yf the total travel market The re agpen i that Revised Tariffs For Jet Ag 
rap ly overtaken 
hrinking to Certainly, the isp will 


ill bu ics olume DCE 


) 
ce 


1\ le Ww 


t ind the margin of proht 
] 
i 


evel The details of this squeeze of 


rising costs against total revenues are detailed by Avia 


110N Week's transport editor L. L. Doty on page 59 
SOT 


pi »blem mm the 


High Costs, Tight Money giver algal 


ire three principle areas in which 
where airline management has littl 
ncw c iit harve 
ti 


I he Major imca involve 


lines have already invested about $2 hon no que 
itrodu ed 


turbine powered equipment 
recessary to airline survival im gli ( rvice and added 
busine ind will vield an ecnormou vhere these clem 
ll umproved passenger servi But without \ thy that 


camming position, the au t 


| nnot hope to o temporar 


Lite i 


ng necessary to pay for thi cw Cquipii it health 
it tight money market is making reasonabl 
» come by and financier 
dim view of invest 
i ire uncertain 
iction by ¢ ipital Airline n deferrin 


of its new jet equipment pul | 


ith olunn 
| Ha il 
financial foundation 1 ud under it 
/) is typi il of the equipment finan 
ng the iirline No ! 
nt out of carning 
the jet equip 
next decade 
non-controllable 

ind oil pr 
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Dangerous Economies 


ire other areas that ofter 


management cost yrity bu 
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oblem propo 
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Ever since the beginning of the 
development of mechanical power, 
the heart of power producing 
machinery has been forgings. 

The latest development in the 
field of mechanical power is the 
aircraft turbo-jet engine. Here 
again, the important highly stressed 
components — the turbine wheels 
and the compressor discs — are 
forgings and here also more of 
these forgings are produced by 


— DEPENDABLE FORGINGS — 


Wyman-Gordon than by any other 
company. 

Entirely new problems, mechani- 
cal and metallurgical, are involved 
in the production of these vital parts 
— problems which require the max- 
imum in experience, know-how and 
research facilities. Wyman-Gordon 
excels in all of these areas and 
continues today as for nearly 75 
years in the forefront of new forg- 
ing developments. 


Seen through the porthole of this compressor disc is the finished 
forging — an example of the ultimate in quality and precision. 


WYMAN-GORDON COMPANY 


Established 1883 
ALUMINUM @© MAGNESIUM @ STEEL @®© TITANIUM 
WORCESTER 1, MASSACHUSETTS 
ILLINOTS e DETROIT, 


FORGINGS OF 





HARVEY, MICHIGAN 

















WHO'S WHERE 





In the Front Office 


Thomas 8. Nichols, board chairman, Olin 
Mathieson Chemical Corp New York 
N.Y. Mr. Nichols succeeds John M. Olin 
T hairman-financial and operating policy 

mmittee. Stanley de J. Osborne succeed 
Mr. Nichols as president 

Henry W. Zimmer, board chairman 
Kawneer Co., Niles, Mich. Also: Irving R 
Seely, executive vice president, and David 
S. Miller, vice president-marketing 

Col. Franklin (¢ Wolfe, a director 
Parker Appliance Co., Cleveland, Ohio 

Edgar F. Kaiser, Dr. Arnold O. Beckman 
umd William G. Reed, directors, Stanford 
Kk uch Institute, Menlo Park, Calif 

Adm. Robert A. J. English (USN, ret 
president and a director, Hall-Scott, In 


San Francisco, ( alif 


D 


' 


! 
( 


) 


4 


David E. Shonerd, president 


ind Harold 


Hutchinson ice president, Era Eng 
vcermg, Inc., Santa Monica, Calif 
Joseph A. Frabutt, president, and Rudolf 
beldt ice president, Industrial Product 
International Telephone and lel 
graph Cory Clifton, N. J. Also: Ralph 
Lehman manager-commerncia iviation 
duct und David Monro, managera 
re antegrated power supply operat 
Robert F. Lane, executn resident 
ver & Porter Co Hatboro, Pa 
Duane M. Mayhew, vi president-sal 
da di tor, Victoreen Instrument ( 
ind, Ohio 
-dward E. Slowter ! president Bat 
len il Institute, Columbus, O 
H. J. Chase, vice president and i 
a | kheed Aircraft Ser Int 
i In New York Int ia i \ 
N. ¥ 
William G. Gisel, a vi president, Bel 
itt ¢ | B fhal \ \ 
Baboo Ram Terec lent 
md manutactur { livdra 
I Jar ia i N \ 
Martin Elander, a vice president, United 
ft Product In Dayt {) 
k. W. MceMeen lent, | 
ri | San Cal Calif 


Col. John Paul Stapp 
first t of th 
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1] Award tal 1 la 
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ft \ NI \ 
Den 

Capt. Milton Leigh MeCurry a Capt 

Curtis |. Strong Jr LSAT ha ed 
t i I ( \ wor ! t Va 
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INDUSTRY OBSERVER 


Bux ine mp ved version of the B-5 " heduled to on and will 
phase into the production program in la , than ongmalh 
planned because of the stretchout of earlier B dl roduction to a | 
per month rat Nlain ady mitage f the new B ibstauntiall mcreased 
range due to a large wing contamuing integral fuel tanks and the substitution 
of the Pratt & Whitney 175 for the [57 engin Approximately 20 if 
the vertical tail area has been climinated with no anticipated mitrol 
tabilith penalt ; 


> Infrared-guided Sidewinder air-to-air missile developed by Naval Ordnance 
lest Station, China Lake, Calif., has an effective range of approximately 
3,500 yards at sea level. Contact fuses are at tips of control surfaces just 
behind the influence 
missile is lethal within 35 ft 
type wheel turning at very high speed 


takes care of missile condition in which 


Control surfaces are stabilized by small bucket 


nose; fuse 


© Convair -106 all-weather 
ifterburn has reached 


it edward Ar Bo Calif 


Whitney | 
n flight test 


nterceptor pow ‘ i Pratt & 


i maximum speed of Mach | 


> Fiat is developing a fix on the tail structure of its G.91 lightweight fighter 
entry in the NATO competition to solve the flutter problem that caused 


structural failure in flight during the prototype test program. The Italian 
firm received technical assistance from French researchers, who analyzed the 
stiffness characteristics of the G.91 empennage material, and the National 


Advisory Committee for Acronautics which deve loped the fix in its Langley 
Laboratory wind tunnels 


Pe USAR i 1OM ng back toward the tw helt f ts all-weathy 
nterceptor m Main " n i i i we that in 
” Dtamed ft i skilled t Ippl tin Nh » t k an 

' + +} habilit | nplet ; ; nent » which 
th i man t t ‘ ent ft t i Ad it 
t n i p if 1" ippear t i t h th lisad " 
tag 1 form of ful n on nplet 


> Navy this vear will begin conversion of obsolescent Grumman FOF Gs 


to serve as jet drones for air-to-air and surface-to-air missile target practice 


> \ | t ] }44 ' ‘ 

t ) 4 | A ft i t \ | Academ if 
( S +4 | 

+ +} tit { \ { 
144 , ht of \ extra 2.01 





on schedule with at least part 


> Navy's aircraft production program i 9] 


of the slippage due to design and installation changes. Contracts behind 


ui 


their production schedules as of March | include Douglas’ A3D, A4D-1 
md F41)-1; Lockheed’s 1T2V jet trainer, Pratt & Whitney 157-P-43W jet 
engine, and guidance and control units for Convair Derricr surface-to-air 
missile 

> \I — ; 









Weather Bureau CW 
charged with electncal 
enable the 


Acronautical Laboratory is modifying a 


radar set as a tornado warning device. ‘Tornadoes ar 


activity, and it is believed that an increase in antenna gain will 


radar sect to identify and trace tornado activits 
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How THE SJ LICGOW SS QIAN meppep... 
LIGHT UP THE LIFE OF A DOUBLE-DECKED COMMUTER 


Greater comfort for commuters ... and increased 
efficiency for railroads in these double decked 
coaches now in service on the Chicago and North 
Western Railroad. Brighter, roomier, air condi- 
tioned... and passenger capacity more than dou- 
bled. Problem? Greatly increased power demand 
but no more space for motor generating equipment. 
Solution? Class H insulation with Silicones. 

The engineering staffs of Waukesha Motor Com- 
pany and Harnischfeger ¢ orporation, cooperating 
with the CaNW, designed and built a Class H 
generator using UNION CARBIDE Silicones as the 
insulating resin, Silicones stand up under tempera- 
tures and loads that break down other insulating 


materials. The result is a unit no larger than those 


The term “Union Carbide” is a trade-mark of UCC. 


In Canada: Bakelite Company, Division of 


Union Carbide Canada Limited, Belleville, Ontario. 


previously used, but supplying sufficient power to 
meet the new demands plus any overload condition. 

This is another example of how the UNION 
CARBIDE Silicones Man has helped solve an 
“impossible” insulation problem. Silicones permit 
smaller units for equal jobs... or greater capacity 
for added loads. To obtain more information, write 
for “Clase H Insulation with UNION CarBipE Sili- 
cones.” Address Dept. AW-52, Silicones Division, 
Union Carbide Corporation, 30 East 42nd Street, 


New York 17, N.  # 


UNION 
Per Ni=j]e) SILICONES 


veaen- mann 























Washington Roundup 
Gen. Power New SAC Chief a ee eo 


Phathies 
Guided M 


Lt. Gen. Thomas S. Power will take over command of 
the Strategic Air Command, replacing Gen. Curtis I 
Mav who ha becn pl ynoted to USAT ice chiet of staff 
Gen. Power served under Gen. LeMay as vice commande 

f SAC from 1945 until appointment to his present post . ‘2 
nmander of the Air Research and faecal nt White House Decision 
mmand in April 1954 O f White HH 
other shift of maj USAI personnel vhich :, fic 
ith the selection of Gen. Nathan F. ‘Twining as ' ind Northw 
of the Joint Chiefs of Staff (AW March | : ' 
Gen. Frank Everest will move from his present 
leputy chief of staff for operations to replace Lt Pan 
William Tunner as commander of the U. S. An route 
in Europe cn. Tunner, in turn, is expected Re 


( 
ed Lt. Gen. Jo eph Smith as head of the Military 
l'ransport Service (AW April 15, p 


I 


it its 


Fast Hearing For Curtis r, 
Ihe extent of congressional interest in air trafic control Willis Alaska Head? 


ndicated by the fact that hearings on proposals by Leading contend for the | ' f Alaska Ais 
vard P. Curtis, special Presidential assistant, for the ' sor wid harles F. Willis. Js 
tablishment of an Airways Modernization Board (AW rmer resic “ ind now a Vi 
\pril 5, p. 26) will be held before the full Senate Com pI ' - ignation of David 
CI Committee headed by Sen. Warren Magnuson =e d ot} Cs nd gen vager for Alaska 
D.-Wash.). Hearings are scheduled to begin May 14 Airline hecomes ¢ ; n Wednesda 

Avention measures are generally first considered by the 

ition subcommittee 


The Board to “develop, modify, test and evaluat Half-Measure For Pay Plan 


ms, procedures, facilities and devices” for air naviga 
Defense Department 


ind trafic control would be composed of the Secre ( | ( tt " t 
of Commerce, the Secretary of Defens md a a ee ($12 pene 
lential ippointec not afhliated with any government re 7 tl ) | 

rT \ second report by Curtis, recommending r “wig he apace it 

the first vear, and it w I not quiet th 
ranization of the functions of Civil Aeronautics Admin t f tl tt 

tration and Civil Aeronautics Board, is expected to be Me ie 2 ee 

, D 

I 


tted to Congress shortly 
a Chairman R Iph J. Cordmer 


f 


Elect ( blunt! bencht 


For Everest: Belated Bow haif-measure Il 
SAI’ has received permission to display the Bomar Chark , 
Rascal guided missiles on Armed Forces Day. but re 
Defense Department has turned down a recommen ae ‘ 

n that the X-10 research plane be exhibited de pit When ‘ 
fact that it has been declassified by the Aw Force with Wilson 


t thing to an advance in the ntimuing cffort t 
hi | out of the , od the 


rane cmb 


public about acronautical progr Defense Dx 
t has told USAF it has n yection if Lt. ¢ 


tl 
b f ish que t 0 th ) I e bounces 
; tant Defense nve 
nk K Pete Everest now confirms that he flew in to ~—_ Deten p - , 
f 1,900 mph. in 1956 in the Bell X-2. Almost a 2 oe: ates at 


inf mation crvi 


if Everest won the Air Force Assn. flight test 

rd for his achievement, but until now he hasn't been 
to admit that he did it (AW Aug. 6, 1956 Budget Cuts 

Since his record, the X-2 was flown more than 

h. by Capt. Milburn G. Apt, who was killed in Leading Senato 1 illing in line with the Hou 

urcraft AW Ni 195¢ p f a to make harp redu tions in the | i) 1955 rdiget 

Richard Russell (D.-Ga chairman f the Senate 

ed Services Committee i he hope 


Newbury Replacement Sought mage tere wg hing hag ® 


Department is still searching for a successor to nlhon proposal. Russell believe 
Newbury as Assistant Secretary of Defense for omphshed by eliminating 
ind Engineering. Defense Secretary Charl le t 

ivs he doesn't think it is very important  Senat 5836 million increase 


} 


il ! 


| 
clopment project La 


new aide is a res h man or engineer, but Administration recommendation 


' 
Iting with Deputy Secretary of Defense Don the House allowance 
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Helicopter Group Cautioned on VTOL 


Dr. Courtland Perkins tells Helicopter Society to 
improve helicopter before moving to new fields. 


By Claude Witze 


Washington—Ielicopter industry was 
ulvised last week to temper its new 
interest in VVOL, and STOL aircraft 
md devote more development time, ef 
fort and talent to improving the heh 
copter 

Dr. Courtland D 
entist of the Air Force, 
demonstrate 


Perkins, chief sei 
said manufac 
turcrs must they believe 
the helicopter is here to stay and do 
omething about its major drawbacks 
instability and high 


drag, vibration, 


maimtenance costs 
In an addres before the tlonors 
Night Dinner of the 13th Annual Na 
tional Forum of the American Helicop 
ter Society, Dr. Perkins 
ence of helicopter builders and design 
ers that he finds « that the 
feel the dav of the rotarv-wing ail 
raft i 

It is not true 
ibout to be 


told an audi 


vidence 
pure 
about over 

he said, that helicop 
replaced by more 
hort takcoft 


fcr in 
yphisticated vertical and 


bhi lc 


Services Need Helicopter 


There are many operational require 
ments of the Armed Forces that can 
be resolved more efhiciently by the lich 
opter ind there i no question that the 
med forces will continue to use 
them,’ Dr. Perkins said 

The use of the ga 
bined with a sophisticated program to 
shortcomings of the heli 
ilong 


turbine com 


Hnprove the 
vill extend its useful 


ind | would encourage thi 


opter 
hati lines 
ociety to be very vocal in support of 
this t pe of development 

‘rom the research and development 
pomt of view we have a-very active 
rogram within the armed forces which 


look at the heli 


i firm foundation 


combined with a new 
itself 
upon which to expand in the years to 


opter will be 
rrtie 

Dr. Perkins said helicopter improve 
can extend the usefulness of the 
where it cannot be 


ment 
prcratt 
used at present 
Speaking only 
forum concluded 
VTOL design and development, Dr 
Perkins acknowledged there is a_ re 
quirement for this type of aircraft. But, 
he added, he is critical of the sophisti 
cated VVOL-STOL development pro 
gram because it does not support 
improvement in our old friend the heli 
copter.” He added 
It is unquestionably the poor rela 


into area 


hours after the 
1 technical session on 


1 few 


“*hasic 


tion in this busine and I feel its pos 
ture would be improved to a large de 
gree by an adequate research and de 
velopment program focused on its short- 
comings, namely, its marginal handling 
qualities, its relativel 
ibility and its high vibration level.” 

He also warned the industry and heli 
copter engineers that he fears too many 
of them are becoming excited about 
the VTOL-STOL program without 1 
rather small 


poor maintam 


ilizing it is geared to “‘a 
rcal projected procurement program 
idded, “‘all of these ad 


of one exotic system or another 
being led too far 


| hope he 
vocates 
irc not down the 


primrose path 


X-13 Cited 


In the STOL area, Dr. Perkins paid 
pecial attention to the new Ryan X-13 
Vertijet (see p. 29). He said USAF an 
requirement for a_ tactical 
figh te fighter-bomber 

ipab lity But, he de 


requirement 1 low in pri 


ticipate a 
upel Onc 
with VIO! 
clared, the 
onty and may not be 
cveral years due to budget limitation 
Dr. Perkins said the Ryan project ha 
viclding excellent results and a 
higher priority may be forced for th 
VITIOL jet fighter if the test 
how promise vithout excessive cost 


developed for 


bec TT 


or complexit 

He also emphasiz 
or STO! 
be decided bv the 
iggested that the 
ynoting the 


d that the VIO! 
requirement one that must 
force ind 
back off a 


advantage 


irmed 
industri 
pit ind top pre 
f different stem 

I have studi re said, “that prove 

it SUOL aircraft can takeoff and land 


prog! itl 


over 50 ft. obstacles and perform a 
mission for half the gross weight of a 
VTOL aircraft to solve the 
sion 

“T also have studies that show that 
for STOL capability of 500 ft. over the 
50 ft. obstacle and less, the gro 
weight, cost, etc., will be as great for 
the VTOI 

Thev also point out that the best 
STOL is an overloaded VTOI 

All of these 
pressed forward with some heat and thi 
industry is taking sides I would 
ivoid becoming known as an enthusiast 
for SUOL or VTOI ; 

At the society’s technical sessions, : 
combination of VTOL and STOL con 
upon the industt 
military spoke 


Satie Hl 


’ 
pDcIng 


conclusions ar 


urged 
another 


cepts was 
engineers by 
man 

If possible, the 
Lt. Col. John I 


forum was told | 
Klingenhagen, an ail 
craft should be designed to takeoff 
land vertically with a light load and 
have the ability for short takeott 
landing with i he Vic! load 
Klingenhagen, an Army officer nov 
ittached to the office of the Assist 
Secretary of Defense for Research 
Inginecring, said an ad ho 
olf the ‘Technical Advisor 
\cronautx ha 
combination of 


omimiutt 
Pancl 
recommended that tl 
concepts be cmph 
in research contract 

Ihe committee belie the stat 
the art will permit a VITOL-STOI 
done 


hguration if mething | 


unproving, the pecih veight 

boprop propulsion syst 
Development of t 

Klingenhagen said prob 

oon enough fe 

frames being designed no fe 

that all new designs in the 


STO! 


( omplk ted 


VIO! 


field include enough flexibility t 





Navy's Bureau of 


development of a 


Washington 
contract for the 


support aircraft to General Electric Co 


Primary uses for the 


General Electric 


and low fuel consumption which Gl 





‘Convertible’ Gas 
Acronautics has awarded a several-million-dollar 


‘convertible’ gas 


helicopters, short takeoff and landing aircraft and convertiplanes 
shaft and turboprop versions have a three-point suspension arrangement and will 


operate with their axis at horizontal, vertical or any intermediate angk 


gross weight of helicopters using the unit 
The basic power unit of the 164 will be equipped with a remote reduction gear 


Turbine Engine 


turbine engine for use in 


Designated the 164, the engine will have a basic power section to which individual 
units can be added for making it cither a turboprop or a turboshaft installation 
164, which will be in the 2,600 hp. class, will be in 


Both the turbo 


according to 


Ihe engine is designed to have a power-to-weight ratio of more than three-to-one 
says will provide significant decreases in the 


helicopter controls and torque meter to become a turboshaft engine. It can be 
converted to a turboprop by the addition of a propeller reduction gear, propeller 
brake and interchangeable bolt-on control package. 
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tween power plants in STOI 


idvantage of 


iipt \ 
IOWCT Ul 
Other 
VITOL-STOI 
e More research and development 
Skis 
promise 
of aircraft in thi 
of brakes 
eleration 


1ivances vital 


ippe il 
development 
landing gear ind low 
pressure tire 
w the utilit 
e KF limination by a mor 
fheient de Possible 
ternatives are reverse-pitch propeller 
t thrust rocket 


problems 


how 


device 


reversers, drag « hute 
pike et 

e Curtailment of dust, 

the 
propellers oper 


ven 


thrown mto 


inted jet Or 


il! 


Iprepare d field 
© Blind STOL, with 
the raft 
preparation 


equipment 
that special 
will 


tained in 
ind 


t be neces 


it 


su) 
for landing 
ir 
¢ Mechanical reliability with emphasi 
m helicopter gear drives, rotor mech 


ms and the coupling evstems be 


aircraft 
Powerplant Needs 
Another 


forum speaker pointed out 


that the power requirements for STOI 


o high that the additional 

required to provide real VTOI 
ilith 

1B 

| that, 
ift 


ition are 


is not great 
Nichols of Hiller Helicopter 
both VTOL and STOI 
increased loads if they 


mice 
in irr 
“it is obvious that every 


is available, it will be 


t Tunwa\ 
1 runwa\ 

j 
It als 


! ther 


probable that over the life 
uircraft type, more long tak 
ffs will be made than vertical or short 
keoffs.” 
In an argument favoring the VTOI 
ruration, Nichols cited the fact 
the old autogvro was a successful 
ircraft and that it was aban 
favor of the 
mplicated helicopter. The heli 
ibility to like the 
is what made it popular 
ision of U.S. Army’s cargo 
pter training program was termed 
the of 
Algerian war 
n French operations with 
| in actual combat, T. R. Pier 
| L.. J. Geier of Vertol Aircraft 
pha the importance of 
rugged mountain terrain 
1 the 
H-2] 
f experience a 
rmitted to take 
ombat 


in) more expen ve 
hover 
t re 


French 
In 1 re port te 


mn basis 
the 


m 


CxXDcT 
! 


7ed 
] rem h now equire 
pilot to have an extra 
co-pilot he 
command 
Total 
not a 


the heli 


mdition 


helicopter in 
| rect h have 
the ibility 
videl 


found 
to fly 
Varving <¢ 
xample the pilot 
t thermals, high w 
f temperature 
of the 
is not 


cx 


ind 


opinion 


giving 
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New AHS Officers 
Washington—Don R. Berlin 
president and board chairman of Vertol 


Aircraft Corp 
the American Helicopter Society here last 


(above) 
was elected president of 


week 

So 
include 

ot Avia 


Other officers chosen during the 
ciety's 13th 
Claude Witz 
tion Week, secretary, and Marvin D 
Marks, of McDonnell Aircraft, treasures 

The following regional vice-presidents 


Annual Forum 


military editor 


were clected 
Michael ] 
New 
Transcendental 
region; Donald M 
Office of Research and Development 
Army ‘Transportation Corps, Southeast 
region; Lloyd R. Novak, McDonnell Air 
craft, Mid-West region; Robert R. Lynn 
Bell Helicopter Corp 
and Robert J. Sullivan 
of Hughes Tool Co 


Sikorsky Au 
region; William 
Aircraft, Mid 


I hompson 


I heodore 
craft 
Cobey, 


Fast 


England 


Southwest region 
Aircraft Division 
Western region 








under the 
ommend that hel 
he for ( if uch 
AB 


i? 


enough oper ional tramung 
The r¢ 


OTN pan 


condition 
optcr 
imp Carson 
ind that all 


opter pilot 


place is ¢ 
Colo 
heli 
training ther 
hey furthe 
incation of 
| tabh 


mountain 
la vould 


lo 


potcn 


rational 
would fail full 


tial of their aircraft 


French Experience 
The French found perati ( 
prohibiti ( n Indo-China 
Algeria until the ed the rule 
of the 


mal 


ir new mdi 





full 


thy 
thre 


equipper 


Lhe m 


il] pom nt 


md 
vithin ipproximate! 
f helicopt flicht 


MT ha 
Minor 


in the 


been found n 
He21 uch as the 
ul speaker system that 
the pilot or the trooy 


\ tual order for t 
} 


( irs install 
tion of a | 
bx 
ommancde 
leave the helicopter “ 
the pilot, whe in judge the 
place with full knowledge of the terran 
ibly enem 


cilll 


oper ited 


must 
time and 


ind po opposition 


Other Lessons From Algeria 
A| 


Other mayor le le med 


in luce 


on in 
vCcTia 

e Armament is needed issault op 
hire The 


ind j 


crations to 


pre 


| ” 


put down enem 
icle the 
ted it the fe 
S. Army is working on an 
that wall lude tw 0) 


run four 


| rem h -pilot 


soldier rward door 
with 
installation 


( ilibre 


guns. | 
itt 
rex ket 


in 
machine 
launches ind 
gun. the mi 
in Algeria 

© Cockpit jump seat shy 
ided for 
ill facilitate they 


landin pot 


machin 


ready for test 


i 1) libre 


mnion 1 


uld be pr 
Phi 


cement 


th trooy ommander 
mut ] sere 
ombat 
belts 
require ton 
entangled with 
delaving th 


dunng 
safety 
| he 


rie 


na 
° Proop seats and ha 
been abandoned 
much roe id be 
the 
landing 


® Protective 


ih 
oldier quipment 
armor is not 
Pile ind 
If -s¢ sling 


le a 


0 pilot 
fucl 
instal hehcopte 


¢ Maintenance below the depot level 


t mb 


the 


has required OQ man hou 
in Alger Thi 
the U.S. mil j 
hours per fl 

The differ 
t that 


late 


hour 


erage 


thy 


( 


t pplic 
madian 


»S¢ ' 








Washington—Capt. Wayne W 


Dr. Alexander Klemin Award. 
Capt 
crash at Kdwards AFB early this year 


of rotary-wing time, 


leum Helicopters, Lafayette, Louisiana 


of the Institute of 


director 





i’ggert 


was posthumously awarded the American Helicopter Society's highest honor, th 


Iwo AHS Honorary Fellowships were also awarded 


Acronautical 


Helicopter Awards 


USAF experimental test pilot, last week 


Kggert, considered the outstanding helicopter test pilot, was killed in a 
In nine years of experimental test work, he 


had flown more than 20 types of helicopters and accumulated almost 2,500 hours 


Ihe society's Kossler Award was presented to Robert Suggs, president of Petro 
Suggs was honored for developing the us« 
of rotary wings in offshore oil exploration and drilling operations 


They were given to Jean 


Ross Howard, assistant to the director of the Helicopter Council of the Aircraft 
Industries Assn. and one of the few women helicopter pilots, and S. Paul Johnston 


Sciences. Johnston was chosen for his 


help in the management and development of the society in its early years. The 


swards were presented at the 13th Annual National Forum 





forum was told by Lt. Col. Oscar N 
libbetts, commander of USAT 2nd 
Helicopter Squadron 
Col. ‘Tibbett iid his squadron ha 
H-2) ind operates them at 13,500 
Db. maximum gro weight at takeoff 
\verage trip pay le id is 1,500 |b. with 
00 Ib. of gas im the tanh be 
unted out that the Arch 
requires hauling of several hun 


rugged 
livnnate 


lred pound of 


urvival gear in addition 
| 


power unit on all mi 


itt puxiliary } 


bent 
USAF has found in the Dew Line op 
that there is a dehnite 
nent for a twin-engine helicopter with 
The 
with 
precaution of flotation gear be 
suse there 1 
lb. when it i 
Im ifels 
chabilit 


Doman Sells LZ-5s. 
Prepares Production 


Danbury, Conn.—Doman Helicopter: 
idditional 


ition require 


iigher speed and greater payload 
H-21s do 


out the 


some overwater flying 
1 payload penalty of 300 
carned, ‘The ould 
climinated with twin-engine 
Col. ‘Tibbetts said 


LCal 


negotiating financing to 
develop production capacity needed to 
hill its recently signed contract with 
Hehcondor de Colombia, Bogota, for 10 
a Value of the contract 1 
mately $2 million including spares 
Helicondor ! il 0) 
rency for the LZ-5 in Colombia and 
Venezuela. Under the terms of th 
ontract, Doman is to deliver its first 
L.7-5 to Helicondor in four months, To 
meet this date, the company will prob 
bly procure one of its demonstrators 
ettl 
with other pro 
that it need 


oract to 


ipproxri 


Doman ile 


Doman also hopes to current 


pending negotiation 
pect ince it estimate 
t least double the 
develop production tooling properly for 
cfhcient output that 
from start of rollout 
vill take month 


current 
Doman estimate 
production to 


ipproximately nin 


28 








Defense Procurement 
. . ‘ . . . 
Policies Criticized 
Departm nt 
procurement poli rT ind procedur 
for negotiated contract vhich a 
for 50° of busines ver 
riticized a till “deficient despite 
unprovements ¢ the 
1 a staff 
House Appropriations Committe 
Notable 
the report were im the 
r cost 
lation hip 


Washington—Defi 


ounrt 
’ 

militar 

Oni pa t il 


progr report made » the 


deficiencies pointed out by 
development 
principle ubcontracting re 
wudit guide-line ind the 
omputation of spare ind part 
quirement 
Ihe report is a follow-on to 
port made to the ommiuttee last 
AW March 2¢ 1956, p 2¢ Rep 
Mahon (D lex 
Appropriations Subcommitte 
Armed Service lid a con 
of the taff investigation 
ilready has been 


(,corg¢ hairman 

f the 

mm the 

tinuation 
er the 


iuthonzed 


Comme: Cal 
The only advance that has been mad 
n the establishment f cost pring ipl 
for contract negotiation the 
iid ha 


tinuing discussion 


report 


be lt 


The re port « biected 
mulitart 


under 


CTV Ice ifinuc yperate 
their differing 
ubcontracting poh 


guide lines on 
Overall Defens« 
Department guidan needed, the 
report said 

Che report de 


lared that crs littl 


has been accomplished” and “immedi 
tighten the 
procurement-audit relationship and to 
increase the role of contract 


befor commitment 


ite achhion 1s nec i’ to 


iuditors in 
negotiation final 
il made 

Air Force wa iticized for 
ing to use flving hours as the 
for it 
parts requirement despi th fact 


that ndependent , ) thy Ai, 


mK \l 


ontinu 
vardstick 


computation pare ind 


ht 


K 
mand f 

i radi 
not 
hor program 

In the Arm thi 
i i lack of intensive 
md parts requirement ind that “tl 
primary interest 1s to obligate fund 
before the end of the fiscal vear 

Other included 
@ Reviews by General 
Office 
in reducing the 
nents of letters of intent. (¢ 
tion of the GAO 
eThere is “discrepancy’ 
Navy and Au 
rovalties which 
¢ Significant improvements have 
made over the 
th produ tion arca 


point 
Accounting 
ilutary eff 


ontract 


have had “‘a ver 
loos« omit 
mhinu 
revicw Vl urgcd 
between 
lorce on polici ’ 
requires orrection 
been 
past cal 

from 

ind development area in 
ontracts—and lessening the use 
duction funds for research and 
opment work This, the staff ol 
in the 195¢ 


with a 


report, enabl contra 
production contract to Iyt 
in getting additional 

ontract 

progress has been 


high 


personnel and 


m ad 


intage 
duction 
@ (,o00d 


stabilizing the 


made 
turnovel t 
procurement 
their standards of competence throt 
intensive traming program The 
objec ted that 
onnel VCT¢ if 


dealing with the 


powered procurement personne! 


previoush militar 


urcment per 
vantage in 


contractor 


Jet Version of KB-50 
Tested by ARDC 


Wright-Patterson AFB, Ohio—A nev 
ict version of the KB-50 tank« iW 
dergoing flight test t the Wright A 
Development Center 

Designated the KB-50J, the 
was modified by Hayes Aircraft 
of Birmingham, Ala., with th 
f two General Electric J47 jet 
installed in pod between thi 
utboard engin ind the v) 

h engin reat 6.000 Ib. th 
In addition to 


horter 


permitting 
idded po 
peed the tanker during refueling 
tions with jet fighter ai 
the mother plane will no 


- 
fo maintam near-Sstalliing 


runwa\ the 


Igor Sikorsky to Retire 

As Engineering Manager 
Igor I. Sikorsky will retire thi 

from his post of enginec 

vf Sikorsky Aircraft Divisi 

Aircraft ( orp I he 

will be ret 
onsultant 


optei pionce! 


porati 


ai i i 
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HORIZONTAL Vertijct flies low over ground observers after making transition from vertical takeoff for the first time 


X-13 en egen Transition F light 


bdwards AFB, allt. USAI ¥ Alvin t USAF flicht ¢ 


the X-13 rtiy t-pr | \ 
1 VIOL ai | hed 


Vertijet Advantages 
\ ; 


© It can land and takeofl 


VITO! rel D I I tt @elack of onventional 
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TRAILER BED lowers to horizontal position (above) so pilot can exit from the Vertijet. Raising and lowering mechanism is hydrauli 
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LANDING, X-13 stands on its tail as it 
ipproaches clevated bed of ground service 
trailer and hooks on (above, left to right) 
First pictures of the experimental jet VTOI 
show Vertijet’s single hook, just under its 
nose. The hook engages a cable extended 
from top of trailer bed. Striped boom serve 

is guide to pilot in hookup. Jet reaction 
control system, used to guide the Ryan air 
craft in hovering and slow flight, is operated 
by deflecting exhaust and moving throttk 

At lower right, X-13 is hooked on to trailer 
and ready for lowering forward to a hori 


zontal position 


e New mobility for fighter units 

| t VIO! 

t of runways as a heli opte! 
@ High thrust-to-weight ratio t 


BuAer Research Budget Loses 
$63 Million on Way to Congress 


of 
( loprne nt 


t uffcred 


W ashington—Bureau Aeron 
hand de 
que 


' tel 
imate! 


ssed_ through 
n channels before rea 
lestifying before the H 
mittee on Appropriation Rea 
William <A hi issistant Bu 
het fe clopment, re 
caled 
niall 
fiscal vear 
The request Adm. Schoech 
vas first cut by Na Research 
1 clopment Review 
19 million—to $1 | 
\ if mo through the Secr 
f Nav office, it lost another $6 
m, dropping to 11,500 
ist stop before reaching Congr 
the Bureau of the Budget 
cut 1 present level 
i) 
Sit] 


ind 


Scho 
r research and de 
that hi 


reque ted 


origi 


thie 


department had 
06.000 
uid 
and 
ilrmost 
0) 


ed 


where 


159 
thi 

r research 
ircraft and related 
1] 1800 from | 


react dl tin 


()f heduled 
ae 

vn 

1 he 

il ind related 

equipment has been imereased bv al 

most S%4 to $36 
$4 000 

Overall. the Navy 1 ish 

@ $1,932 million aircraft, guided 


ind related equipment procure 


quest 


million however 

ing 
for 
titi ile 
ment 
©4758 million for operation and main 
of ike sup 


hore and equipment 


urcratt ind 


facilitie 


tenance mi 


porting 


Major Projects 
Aircraft 


now under wil\ according 
Rear Adm. J. S. Russell, chief of 
Bureau of Aeronautics, include 

© All-weather, carrier-based aircraft for 
carly-warning mission Although not 
identified by Adm. Russell, this is prob 
ibly the Wr.2 modified 
version inti-submarine air 
cratt 

© Land-based, carly-warning aircraft, an 


the Lockheed W2V 


ignifi 
to 
the 


projects of “major 


Canes 


Grumman 


of the $82] 


improvement of 
ScTics 

@ All-weather fighter for operation from 
to the Chance 
General specifications 


carriers as a successor 
Vought FSU 
ie now being finalized 

@ Initial design and development will 
begin during the fiscal vear on a new 
ill-weather fighter weapon system capa 
ble of operating at “new dimensions of 
speed and altitude.” 

¢ Development of a new, tactical-sup 
port, carner based aircraft is under way 


e Long-range, land-based anti-subma 


32 


; 


Loch P2\ 


* Intensified developments 


ipacity launch 


New Anti-Submarine Weapons 
Re il Adm | \\ 
hiet of thy N\ 
told th 
urcraft-launched a 
V 1 idl tN 


will defeat tl 


init 
Adm. W 
mpleting 
mother air-l 
I] have fa PTCATE 


ubm rin 


th net 
the r 


un 


tly 
lar deve lopme nt 
ilso 
fimon 

ht 


ire 
before 


out that 


Ve ipon 


iz 


he 1 t 


the numb 


did 


bureau 


is it 
the 
t ‘ f 
Navy's guided mi ibilit 
Of thi $211.6 milhon would 
toward pre | flect ¢ 


milli 


rail dic rCASI 


viding m 
ng and evaluation 
dre 
handling 
tion facilitie 
Bureau of Ordn 
request total $1 
of $] 150.700 on 
of the 
pumped into the de 
of the 
ballistic 
On 
Bureau 


Lerner 


target me pe 


md eqt 


inted 
pment pr 


hate range 


mcreas if 
| 
é ram 


Polans int flect 


ile 


other hand, the 
’ 


re 
mh 

the 
ha 


surface 


Ordnance 
the 
ip 


decreasec 
to-air 
million: the 


upport f 
program by 
lal ul 
million: the 
ile by $.5 


proximately $2 
face-to 
Sidewinder 


bys $] 


air missile 


r-to-alr mi 
million 


Ihe 
hipbo ird 


mall 
has 

Mi 

pro] 


for the | 


urface-to m 


program rtar 
ile 
been increased bi million 
Donnell’s Triton 
ect by $2.6 million 


funding | 


urtace 


Planned Fiscal 58 in 
chuck s 

@ Philco Sidewinder, $35 
@ Bendix ‘Talos, $44 
Withington re porte dl 
range ‘Talos 
the Navy for techni i] i 
@ Convair Tartar, $32 Adm 


Withington said development of th< 


million 

million Adm 
that the long 
now being delivered to 


iluation 
i ic 1 


| irt JEG Hn 
| f 
® Convair Terrier, $5 
Adm VW thingtor 
Pet ( iir-te rrace int 


furtl 


including th ontra 
1957 but not vet deliver 
2.12 Of these 
in the | i 
1c f 
AW 
emphasis wall be 
Russell als 
ha reduced ree 
ift 
month 


to total 
vided for 
ompared vith 
70 for the Arm 
Major 

Adm 
Navi 


everal ; 


model 


iit 
ind 1§ ind hope 
procurement lead time fr 
estimated 19 months to 17 


Reduced Lead Time 
Red } a 
Adm Ka d h t 


@ Permits aircraft contractors 


ivCcrape 


il, long 


re ca 
for fundin 
© BuAer can defer requesting fun 
the om raft unt ext 
which funds requir 
1958 b 1 timated $200 m 
Adm. Russell also told the 
mitt that BuAer plan 
of facilities for te 


ic inced de 


idvance omponent 


lete wt 


reduce 


ting a new jet 
ign. Facil 
ivailable for t 
particular ch 


were not 

if these 
pecially the 
vill fl ind the 
which the engine will 
Ihe budget t 
milhon for 
lated equipment for testing, the 

Vice Adm. E. W 
Naval material, testified that the 
ilso is ‘ supporting” | 
legislation that would 


peed it wh 


ircraft iltituce 
tions to 
ected.” 


$13 


re que 


machine tool 


trongh 
suthorize 
of noncxce industrial pr 
cluding government reserve 
private contractor 

Such 


“would relieve the 


Adm Clexton 


ak 
burden ind 
place these properties on the tax 
Adm, Clexton the Nav 
making a determined bid to 
the f lett 


with industry 


ind admunistrative 


nd 


or clhimuinate number ¢ 
tracts He said 
does not plan to let any letter cor 
Fiscal "58 program. 


+} 
bit 


during the 
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; 


1 


} 
I 


cut d 
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J 


Navy of maintenance 
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Dew Line Could Give Missile Warning 


By Katherine Johnsen 


Washington—Deputy Defense S« 
Donald A Quark says the 
( in ha i defensive networ! 
ible giving a bricf 
ballistic miussil ittack by the ti 
he missile become operation 
available between 1962 and 1965 
In testimon fore Hous \pp 0 
Uuark 


work 


Warning 


tions Committee, Secretar 

id cquipment now in the 
idded to the 
tem that 
Ve 


distant early warn 
vould = give ipproxi 
minutes warning of a ballistx 
ittack—about half the flight 
the ballistic missile 
the first detection 
uf the ot | 
quite predictable 
v fairly 
ima would be 


Uu irl ; 
ballistu 
You 


what its 


Ours¢ 

iccurately 

varning 1 1 requisite 

a if we are to mount 
defense 

form of an 

Quark vho was 

ttl time of hi 

that deployment of an anti 

defense system over the country 


igainst such missile 
inti-missile mussil 


USAI Secretar 
testimony, cautioned 


ent i very large cost because 
the installation involved Ile 
that if we 

tem wa 

able to do it 

ifter the 


missiles become operational 


decided an 
worth the cost 
within 
time long-range 


Other testimony included 
@ Russia's bison heavy jet bomber |hias 
bstantiall 
believed to be 
rit B 52 
Although Bison 
thrust than B-52 
| Vining US A] 


that vhat we 


shorter range md “I 
lower in 
Quark 


cngines 


speed’ 

reported 
have greater 
engines, Gen. Nathan 
chief of staff, said 
want in a bomber is 
range—and our enginecrs felt 
small-thrust engine 


cconomin al fucl 


using the 

wuld get more 
umption, and I think we are getting 
lestimony last vear that Russia 
re heavy jet bomber 
these at a faster rate than 
incorrect” in the light 

idditional intelligence, Quarles said 
Quarles added 
the Bear intercontinental turbo 


op bomber 


ind I 


timate ao not 


e USAF’s planned nuclear-powered air 
craft will be i valuabk 
Quarles said in defending the 


bomber 
project 
ome ongressional keptic m 

t will be a itting duck.’ 

© Maj Gen. B. A. Schriever, command 
f the We 
iirmed that the 
USAF’s three 


the ntermediate-range 


tern Deve lopment Division 
most advanced of 
ballistic mussile project 
Thor l no 
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B-52 Cutback 


Defense 
Quarles has confirmed 
its b isc al 1958 pro 


W ashington—Deputy Secre 
tary Donald A 
that USAF cut back 
curement program for the Boeing B-52 
by 139 aircraft, a fact reported in Avia 
tion Week on Feb. 18 p 21 
In testimony before the House Appro 
priations Committee released last week 
Quarles said the original Air Force budget 
of $21 


posed procurement of 240 B-52s. The 


billion for the fiscal year pro 


present $17 billion budget approved by 
the Detense 
provides for only 101 of the interconti 


added 


aircraft and 


Department, Quarles said 


nental bombers The Secretary 
that 269 


transports also were 


other combat 
climinated by the 


budget reduction for a total loss of 408 











being flight t« trick AFB, FI 


AW April 29 


Schniever indicated that tcp 


| be taken to reduce the 
ber of 5,000-muile range mussile pro} ct 
He said that there will b I 
crutin' ot the tw 
projects—the Snark and the Navaho 
thi cal Both ballisti rissa 
be wned through te nitial 
ipabilit hie tT betor 


ision “on which one w 


tional 
I i ck 
ontinue in follow-on production 
Whether or not you 
of the 
f the 
depend te ome extent 
irving ipabilit of the ballistic m 
ile. It does not have th 
ipacit that the 
have, and there are advantages 


the higher yield 


ur-breathing missil n fa 
ballistic mussile 


ur-breathing missile 


Missile Investment: 


A total of $300 milli 


; | 


Los Angeles 
will have been invested inew m 
trial facilities for the ballistic mi 
of it pr 
ontractor between — late 
July of this vear he A 

d last week 
New plants, machin 
nd test equipment hi 
SAI litan ( 
iccording te rig ; Ben 
deputy dire 
! for the Air Mater 

Dher ire 17 prim 
200 first tier sul 
on the 


none pent o tin 


program on third 


oOmim ind 


pout 


progi itl} 


program has be 


mitractor 


AM( 


num 


iir-breathing 


climinate all 


load-carrving 


in having 


tor ind 


ropul ! 


of the | 
th vith Pr 


5300 Million 


mice pt 


e System must minimize stock levels 


nd | chin t 
© Support must be direct f 


; 


@ USAR will make 


optimum us 


© Administration at the 


level must 


operational 





ce aan te cea to Aerojet Delivers Vanguard ingine 


development with more than on ip 
| hie ition Sccond tage q ud tucled propulsion oast forward about 700 hi. 11) TISING 


@QOne-half of the North American tem for the earth satellite launching the orbital height of 300 mi., at whi 
booster engine package developed for chicle of Project Vanguard has been iltitude the third-stage and attache 
Atlas is the propul ion unit for Thor delivered to the Martin Co. and Navy itellite will be fired 


© Booster and sustainer engines being by Aecrojct-General, Azuza, Calif l‘irst stage provides most 
, 


developed by Aerojet for the ‘Titan Scecond-stage cngine is well as the nergy to raise the itelh 
gimbal-mounted and height and about 15 of the requir 
be} 


¢ Nose cone for the Titan compet positioned in pitch and yaw by clectro orbital velocity of 25,000 fp 18,001 
| hydraulic control Inertial reference mph Second-stage suppl the 
provide of the energy needed to get the third 


to the requ 


irbital velocity 


; 


te to 


represent a competing effort first-stage engine 


with the nose cone being develope: 
for Atlas and ‘Thor tem in the ccond-stage 
© Guidance system for Atlas compet necessary guidance for three periods of tage of the satellit 
vith the one for Titan and Thor. Back flight-first-stage powcred flight, second Ititude and 32% of 
of both of these development ir tage powered flight, and second-stage Engine is a warm-heclium pressurized 
competing efforts in different types of vasting flight liquid propellant unit using white fu 
guidance After separation from the first-stage ing nitric acid and unsymmetrica 

If cither of the latter succeeds, it it altitude of about 36-mi., second-stage methyvlhydrazine I'ank assembly wa 
could replace those now associated with vill ignite and proceed under power to fabricated from staink teel (AW 


Il three miussile i height of about 140 mi. It will then April 29, p 33) 


Vanguard Vehicle Test, Firing 
right) at the USAF Missile Test Center, Patrick AFB, Fla 
Navy said the vehicle reached an altitude of 120 mi., and 


has been delivered by Acrojet-General (¢ orp. After separa 


Second test vehicle in the Vanguard carth satellite program is successfully fired 
Viking rocket (left) made by Martin Co. is used for static test prior to firing 
ittained a speed of 3.500 mph Second stage engine for actual satellite vehick 


tion, at about 36 mi. altitude, it will power Vanguard to an altitude of 140 mi., then coast to 300 mi. orbital height 
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IN PRODUCTION AT STRATOS | 


TYPE MB-!I 














Stratos’ experience with airborne air conditioning systems has been 
applied to a new, lightweight air conditioner designed for use with ga 
turbine compressors such as the MA-IA and MA-2 types. Meeting 
Type MB-1 requirements, the unit is Stratos’ Mode] GEA1 20-1 
Composed of aircraft quality components, the system is packaged 
aS a compact unit measuring only 48” x 50” x 30”. The controls 
connected to the package solely by an electrical cable —can be remotely 


located and, where desired, taken directly into the aircraft 


For additional data on Stratos’ line of air conditionin; 


STRrRATOS 


A DIVISIOM OF FAIRCHILD EMGIME & AIRPLAWE CORPORATION 






Main Plant Bay Shore,l |. N Y 
Stratos Model Gl 


tem being prepare 


Western Branch. 1800 Rosecrans Ave. Manhattan Beact 











GRUMMAN AIRCRAFT ENGINEERING CORPORATION 


Bethpage + Long isiand + New York 
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Aviation, Automotive and Agricultural Parts «+ Hand Tools tor industry and Home 
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Airlines Report More Traffic, Less Profit 


Mounting expenses threaten to outstrip revenues; 


airline profits may shrink by as much as 50%. 


By L. L. Doty 


Washington—Airline revenues con- 
tinued to climb during the first three 
months of 1957, but earnings followed 
the downward trend set in 1956. Profits 
may shrink by as much as 50% this 
VCal 

Initial reports of domestic trunkline 
activity during the first quarter indicate 
that the healthy growth pattern of the 
industry has not slackened, and airlines 
can expect a 10 to 12‘ 
passenger traffic in 1957 

Mounting 
rapidly outstripping revenues, and 
some Officials are predicting substantial 
losses in 1958 unless some form of re- 
lief is provided 

Seven airlines Braniff, Capital, 
Delta, Eastern, Northwest, TWA and 
United—have petitioned the Civil Aero 
nautics Board for a 6% passenger fare 
increase as the most logical way of off 
setting spiraling costs 

The profit squeeze first became evi- 
dent when domestic trunkline profits 
dropped from an all-time high of $63 
million in 1955 to $57.4 million in 
1956. Local service airlines reported 
m estimated $923,000 loss in 1956 as 
compared with $157,000 profit for 
1955. At the same time, net profits of 
the imternational carriers rose from 
$13.2 million in 1955 to $20.3 million 
in 1956 

Prospects for an 8 to 12% increase in 
passenger trafhe each year for the next 

ippear to be excellent But 
ubstantially below the average 


mnecras in 


expenses, however, ar 


nve veal 
th 1s 

16% gain recorded during the past five 
ears or the 25% increase experienced 


from 1940 to 1951 


Consumer Spending Up 


According to Commerce Department 
tatisti onsumer spending for airline 
travel has increased more rapidly dur 


ing the postwar period than any other 


yor product or service category 
Available seat miles appear to be 
ining on normal passenger growth, a 
nd major factor causing the profit 
juceze. If deliveries of new equipment 
| to planned schedule, available seat 
may increase by as much as 25% 


5 ympared with a | in 


f 


Rate of retirement of old quipm 
juipment is received has no 


tablished bv most virline 








13, 1957 





AVIATION WEEK, May 


o it is difficult to measure seat capacity 
during the next nine months 
much is known: during 1956, 234 ai 
craft were added to airline fleets, and 
lift was increased by 15.6 \ total of 
216 new aircraft are scheduled for de 
livery this year And at least one ai 
line is running into difficulty in dispo 
ing of old equipment at prices it con 
siders favorable 


Profits’ Setback 


( R. Smith, American Airline 
president, recently pointed out that 
irline profits have been hit adversel 
by two policies of the CAB 
© Failure to increase fares despite nsing 
cost 
© Broadening of competition to caus 
1 greater increase im the total service 
for sale than in the total traffic increase 

Smith says the CAB policy of increa 
ing the number of airlines on mayor 
route has thinned out the total 
trathe available to any of them. Ile 
idds that, in many case this situation 
has reduced load factor ind con 
tributed to operating losses on marginal 
rout 

Other observers fear the imcrease im 
result im a 


competition may capacit) 


increase out of proportion to normal 
trafhe growth. One estimate place the 
trafie growth necessary to sustain load 


factors above the break-even point at 


5 during 1957 a mpared with 


the pre dicted 12 


But this 


Competition has been added to I* 
of the 25 leading airline travel market 
during the past three vear ind oper it 
ing authority has been granted to addi 
tional airlines on 14 of the 
route segments. Biggest increase ha 


been on the New York-Washington 


urlines now operat 


haypor 


route where nin 
is compared with three in 195 


End of Trunk Subsidy? 


It is now evident, however, that th 
CAB policy of broadening competition 
has strengthened the so-called 
carriers to a point that may briny 
the end of all elements of trunkline sub 
idy this vear for the first treme m CAB 
history 

Continental Ailnes recently asked 
to be removed from subsidy with the 


regional 


service over its fr 
entiv-won Lo Angck 
on April 28. CAB 


how-cause order a 1 first move 


imauguration = of 
Chicago route 


ubseque ntly issued 


toward dropping Continental's subsidy 

Northeast also has been ordered b 
the CAB to show cause why it should 
not be removed from subsidy, but thi 
urline has protested it must further 
reinforce its service over its new New 
York-Florida route before it can attain 
clf-sufhicien 

Northeast expect te have it full 
fleet of 10 DC-OB 
September and to 4 
the first of five Britannia turboprop 
When the ai 
line moves into a self-sustamed opera 
tion, no U. S. trunkline will be govern 


n operation b 


gin ervice with 


tran port late th cal 


ment subsidized 


Most am line gree that the ¢ 





also have been told of the delay 


$11.8 million to $19.3 million 

want to increase its indebtedness whik 
oe 

aircraft probably will be made firm in 


mouth last year 





Capital Defers Comet Order 


Washington—Capital Airlines has temporarily shelved its plans to take delivery 
on an additional 15 Vickers Viscount turboprops and 14 jet de Havilland Comets 
because of a sharp increase in the airline's net loss for the first quarter of 1957 

Capital has notified a group of 24 banks he aded by New York's Chase Manhattan 
that it will not use the credit the banks had granted it to cover the purchase of the 


new equipment, at icast not for the present 


Capital's net loss for the period climbed from $1 million in the first quarter of 


1956 to $1.9 million for the 1957 period 


A Capital official said the airline is deferring the purchase because it does not 
losses are being incurred. He added that 
high interest costs of $995,259 and heavy depreciation charges of $2,330,245 on the 
Viscounts it already owns have contributed to the net loss 

However, he predicted a profit for the 
two or three month He said the airline 


will report a profit for the month of April as compared with a loss in the same 


De Havilland and Vickers-Armstrongs 


Cross revenues however jumped from 


vear and said the order for the new 
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for an early r ippral il of airh 
A Ilouse sub 
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estigation upon the CAB 
Capital Traffic Gain 65% 


During the first thre 
( ipital howed the m 
trafhe gain with 

pen ul last 

ime attributes the mer 

wwer of its fleet of 


month 


taucular 


cr the inn 


American Aurhine 


fi, 
64 million dunn 
nonth of 19 


crite Wicca 


million 
jumped fro | million t 
nulhon Profits dwindled { 
millon to SI muilhon 
Trans World Arline rep 
juartes net ope iting | 
10) vhich ifter ta edit 
million and net operating 
redits of $1,167,000 resulted u 
0 of 93,2 O00 Th ) 
mill 


of the airlin 


mcrese 


iV 


quartet! net | Vil 
()perating ‘ 
wed the general pattern of ime 
vith a enum from ; 
nilhon mn 19S¢ to | 
} Both TWA and 
nbarked on stringent auster 
rams in attempts to re in th 


Clith 


lunb iit 


TLC 1 


margin 
Iligher rates and th ontinuimn ! 
making trong 


i pl ine Hipa 


on operating expense Several inline 
vill be faced with cnegotiation 
mon that most lkel 


hike 


reported m ti mn 


contract 
further wage 
Airline 

isc In Operating expense 
first thre 


ime period last year 


cad 
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month compared to the 
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dipped from ¢ ( to 61.1 


during th period but loa 


factor 


40 
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mimiuitime 








Lockheed Sales Peak 
Burbank, Calif 


worth of 


Deliveries of $200 
uirliners 
in 1957 will be the highest in the his 
Lockheed Aircraft Corp 
Robert Ik. Gross reported at 
the annual stockholders 


$131 


million commercial 


tory of board 
chairman 
meeting ot 
commercial high was 


1955 


Previous 
589.000 in 
Sales and other income of 
three 
totaled 
than the 


Lockheed 
und subsidiaries for the month 
ended March 31, 1957 
479,000, slightly higher 
657,000 for the first 
Military 


commercial 


$195 
S187 
quarter of 1956 
wer $167.360,000 and 


118.000 


sales 


sales $25 
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CARAVELLE is surrounded by crowd after arrival at Idlewild airport at New York, its second North American stop 


Caravelle Finds U. S., Brazilian Buyers 


New York—Sud Aviation’s 
impaign for its twin jet ¢ 


Arne ncan 
irTave " 


7 


insport ilready beginning to pay 
ff with the first 
ith North and 
Varig, a 
ne, will 


on it 


orders clinched in 
South America 
Brazilian international au 
probably order five C 
South American routes to 
mplement a trio of Boeing 707s 
planned for its imternational route to 
New York. Sud also has an order for 
three (¢ from a West Coast 


iravelles 


il ivell 5 


decision to 

will mean that the 
helved earlier plan 
Vickers Viscount turboprop ur 
After recent demonstrations of 
ivelle in Brazil, 
Atlantic crossing from Dakar in 
to Recife, Ruben M. Berta, 
president, told Aviation Week 
Ihe Caravelle is to the Viscount 
t the Viscount is to the Convair.’ 


1960 Delivery 


iid he had been promised 1960 
for the Caravelle ind added 
ng the $10 millon pur 


pos ne 


purchase the 
Brazilian 
to buy 


including a 


Berta 


problem with 


being handled in Europe 
ideally suited to 
ilian routes, which average 


ind 1,100 nautical miles 


lle 1s 


iravelle 
indicated it 
its with 1 payload of 


operation ove! 


would 


iting cost per 


in oper | 


ents 
ordered 12 Caravelle 
scheduled for the end 
in option for | 
ypean service with the 
heduled for 1959 over 
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from Paris to Athen 
Stockholm and North Africa Au 
l'rance’s five year equipment moderniza 
tion plan calls for a total of 40 Cara 


| 
VCIK 


Miami-New York Flight 
North 


Air France route 


Caravelle made its American 


debut with a hi +] min. non top 


flight from Miami to New York Ihe 
Caravelle took off at a 
90.400 Ib ind 


iVCraging +18 


gross weight of 
irned passenger 
mph. ground 
ight mpi 
the termination of this flight 
ravelle became the first commer 
transport to land at Idlewild Inte 
national Airport 
Lhe ¢ 


peed 


iwainst a mean headwind of ¢ 


flown on its Ameri 

in tour Dy an France crew misist 
ing of Lionel Casso and Andre Lesicut 
pilot Paul Come, navigator, and Ja 
que Bergin ind Robert Lacomb« 
flig engineer Also board 


} 
rave lle Wa 


Avia 
general repre 


North 


(,corg ‘ | lent of Sud 
hion 
centative ( in 
America 
Ihe Am 
vith th 
fitted with 


demonstrating il degree of pa 


being mad 
prototy px 


“med at 


nf i iravelle is ce 
the qu moothest jet 
port to app ite. It is much 
quicter the iti th of the cabin 
than the Vi vuuint, De Havel 
land Come Ta 0) Mhere 
cable on take 


Vvahil be 


me en 
ff but during nb th 


id bration npc 


! 


cise 


r pt ble 


Engine Improvement 

“ kpit 

Il be the prin 
rated 
sravelle 

Roll 


Incr La pommel 


with 





Passenger Capacity 
Speed 
Range 
Maximum Payload 


Powerplant 


Fuel Capacity 

lakeoff Length 
Runway Landing Length 
lakeoff Weight 
Maximum Landing Weight 
Wing Span 

Over-All Length 

Cruising Altitude 


Runway 


Maximum 





Caravelle Specifications 


(For Production Models) 


64 First Class; 80 Tourist 

00 Mph 

With 64 Passenger 

20,000 tb 

29 Avons 
Thrust 

4.587 gal 

5 S00 

5.500 ft 

94,500 Ib 

90,400 Ib 

112 ¢t.,6.4im 

104 ft lO in 

20.000 to 40.000 ft 


200 Mile 


Iwo Rolls Rovce RA 
Developing 11,000 Ib 











SPEED BRAKES of Caravelle are partially opened in letdown over Long Island 


Flaps and speed brakes both are extended as Caravelle 


nears touchdown on runway at Idlewild. Larger speed brake surfaces are on undersides of wings. 


Rover 6 Avons rated at 10,000 
lb. thrust. Production versions for Air 
cheduled to get 11,000 Ib 
there i 
Comilicrcia 
Whitney 11,000-Ib 
Electric CJ-805 
12,000 Ib. for 


lb rance ite 
thrust RA 9 
tin using either the 


while trong 
miter 
crsion of Pratt & 
thrust J or 
(}79) turbojet rated at 
Amencan cle iF crics 

Caravelle 
hand 
vithout any mayor modification 
11,000 Ib. thrust engines, the ¢ 
is scheduled to cruise at 500 mph., 
i maximum crumse of 525 mph obtain 
ible from the maxymum engine installa 
tion of 12,500 Ib. “thrust turbojet 

In addition to the pos ible use of 
CGencral Electric Sud Aviation 
has other plans for American operator: 
including manufacture of the transport 


CGeneral 


igned to 
thrust 
With 


rave Ihe 


tructure is ce 


up to 1? 00) Ib 


Criprinne 


with 


cngines 


D Republi \ 
under leens 

pare stock it 

center 


rive rcial overhaul 


Comet Nose on Prototype 


Ihe nos on the two pre pe 
Caravelle tandard Comet n 


section 


were 


purchased from de Havilland 


ind spliced onto the French fusel 
Sud 
tandard 


ha devel ped new th 
Society of Automoti 


nec! instrument panel that 


incorporated in produ tion model 

In addition t 
lines in 17 U.S 
American center 
urcraft 


demonstration 


citi ind fi 


Sud 1s ex] 


| 
executive market 


interest has been shown b 
ploration groups in using the Caravel 


as a high altitude photo plane. 


Medies Hit Industry Attitude 


By Russell Hawkes 


Denver—1)i pute over the aviation in- 
clustrs ittitucl 
line seats and other crash survival tech 
touched off at Aero Medical 


innual meeting here last 


toward rear-facing au 


Phbey ene Wa 
Assocuition 
eck 

Col. John P Stapp director of USAI 
Acro Medical kield Laboratory at Hol 
loman Ai Force Base, took the indu 
task for debating statistics on the 
ilue of aft-facing seats instead of ini 
thiting positive action to 
ibility 


' ty 


improve th 


enger crash survin margin by 


pu 
known technique 
Adding fuel to the 
hk i tanding controverss 
cin Horace FE, Campbell proposed a 
resolution urging Civil Acronautics Ad 
ministration to establish aft facing seats 
is certification requirement for all tran 


flareup of th 
Denver phy 


port categor\ airplanes 
Dr. Stapp was reported by a 
have 


low i] 


newspaper tk accused the airline 


of being negligent of the safety of their 


42 


passenger But in a later statement to 
AviATION Week, he said that his re 
marks had been misinterpreted and that 
he had intended to enticize the whok 
industry for debating e sta 
forw ird acing 


to the 


aviation 
tistics on aft and 
instead ot rou? 
board ind HN provins pa cnye 
chance 

He iid 
progressive failure 
is the last link in the 
has not vet been full 


that th pl 
with the ] 
chain of ce 
expl ited 


rill 


Seat Loads Less 

As evidence, D1 
that load factors of th 
lage of many current commercial tran 
three tim iwher 
ultimate load factor 
cats installed in them. He Li 
current passenger restraint with ¢ 
load of 92G fail to take 
of the available strength « 
bods pe inted out th 


his own laborator 


Stapp cited the fact 
ultimate 
ports are as much a 
than the 


ultimate 
Vantage 
human and 


i human subject has 


restt 
D1 inpbel 

the Acro Medi 

has served on American Medi 
Medi 
committees dealing w pute 
Ile wa 
technical paper 

requ t 


ation and Colorade 


ration myuri 
read a 
meeting and In 
pi po i] to the r 
was accepted. (¢ 
posal to urge upon CAA a 
for aft facing seats has the 
Col. Stapp, Col. Han G 
Chief of Air Force Flight Safet 
earch, and Dr. Edward Bald 
Mavo ( lanai 

The resolution 
by Dr. Ludwig G 
rector of ¢ ipital 
let the strongh 
the floor for general de 
member Lederer, wh 
sident of the association 


comimittce 


olution 


umnpbe 1 


coanmiuttes 
Lederer, medi 
Airline refu 
worded resolution 
hate } 
ition 
vice pre 
the position of the 
iid that it not the role of 
Medical Association ¢ ish 
tions of government 
of the Campbell r 
reported out of 
issocl 
weigh the ad 
facing seat 
During the 
criticized Dr 
resentative 


ao an thing 


‘ 
} 
} 


ive 
olution 
ommittes 
ition tt ct up a 


mnnftage 


favorabk 
Lederer replied that 
ing that 
that the aft facing 
extra margin of survi 
ger or that it is eve 
forward tacing seat in t 
Col. Stapp pleaded ft 
ction of any type 
the survivability margin 


he r gard 


ce nee 


bitin d 
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CAB Official Denies Northeast ‘Leak’ 


W ashington—Raymond 
it lit the ¢ 
national Di 
Ain ( Jperation 
ued under oath that | 
in executive 
g a New Y 
ist Aurline 
nee Hend 
cnitative of 
nd Engine Co 
the Senate 
Sub that Saw 
probabl ource of a leak 


on the decision AW Ma 


Permanent in 


ommiuttec 


iwycr Wa 

director of ind Hender 
Washington representati for 
American Airline Ss 

[he subcommittee | tis f 
| “leak f CAB ecret decision 
1 the evening of Aug ait 
n Wa not until 

Northeast stock transaction 

umped from 
to 24,000 shares « \ug 


ibcommiuttce § 


made 


public 


TESTIMONY of Laurence Henderson named 
Board official 


0 har on 


i probable Sonrce 


upsurge im be tra 
puree 
@ Robert Oliver, a 
Washington law firm of Pogue and 
Neal, whicl repre sented Delta Air Lane 
in the New York-Miami ca Oliver 
ephoned information of the award 
L. Griffith, assistant to the 
f Delta late in the 
Griffith, in turn, telephoned 
on to Robert Snodgra 
national commiutteeman of 
5:30 a.m. on Aug. 3 
i vas a purchase of sizable 
f Northeast stock by Snodgra 
ind later a snowball 
Atlanta Oliver 
miformation 


member of the 


On 


probabl 


York-M 
ration 


fact that 


ning 


know the 


; vl that 


Aa PhTdaline 


of purchase m 


timonyv was that hi 
Board decision caine from an W ashington—l.a 
1] | ] . ly | 


telephone call ( TT 


; 


MmonvymMou 
e Henderson, who telephoned informa 
tion of the de ion earl n Aug. 3 to 
prominent Boston 
Hardy Macla un 
in Airlines, both of 
blocks of Northeast 
oked another upsurge 
ransacthion 
Raimond Bowl 
ibhic relation briefly 
I'rans American; and Gil 
Washington attorney and 
of Sen. Russell Long (D.-Ala.) 
time were promoting the pur igre 
chase of the 55% stock in Northeast Mexic 
held by Atlas Corp. Their plan was to — can Th 
have it taken over by local New Eng iid, would give 
land interest They to Europe-Mexi 
the plan through Clark who has wide Mexico trafh 
ilthy connections in the area Phe airline id 


New 


Hidanl 


ty ts 


ntl mcluded air 
between the U.S. an 
Amer 


recommendation, Eastern 


itl pr I 
cment 


ommending Pan 


onsideration 


than to U.S 


greater 


wer advan ing » trafh 


Stodola 


and w 
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was made to 


DENIAL of Henderson's charge 


Raymond Sawver (above) 


senators by 


Kastern Hits Mexico Proposal 


i factor 


‘ of »p 
the floor of the § e May I, in 
Senator Milton KR. Young, (R-N. ID 
nd Pan Amer mi» ' ! hy 
remain statu quo pending 


t the CAB investigation 


pu ; 





THE RECORD-BREAKING VISCOUNT 


Cubana reports... 


VISCOUNTS BOOST TRAFFIC 119% 
IN JUST 3 MONTHS! 


From Cubana comes further proof of the tremendous 
passenger appeal of the turbo-prop Vickers Viscount. In 
just three months of Viscount service on Cubana’s 
Havana-Miami run “seats sold”’ increased 119%. For the 
month of August, 1956, the passenger load factor of 
Cubana Viscounts climbed to 87% 

Because sO many passengers want to fly “only by 
Viscount,’’ Cubana’s share of market has been increased 


to the highest level in history turbo-prop VICKERS 





Both operators and passengers appreciate the speed of 


the Viscount. Mr. Juan Palli, Cubana Vice-President, , 
notes that between Havana and Miami, “the Viscount 

flight time is 55 minutes...the fastest on the route.” 

Thirteen other airlines report comparable success 


with their Viscount fleets It's practically a rule: POWERED BY FOUR ROLLS-ROYCE DART ENGINES 
“wherever the Viscount flies, traffic figures rise!"’ 











U.S. Representative: Christopher Clarkson, 
10 Rockefeller Plaza, New York 20, N. ¥ 


VICKERS-ARMSTRONGS (AIRCRAFT) LTD... WEYBRIDGE. ENGLAND: MEMBER COMPANY OF THE VICKERS GROUP 
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Infrared Seen as Collision Alarm Hope 


} ; 


By Philip J. Klass | ig] icra nes \ I ul ] ! wore than rough « 
d ( | ma if d PWI 
Washington—Airline indu 


If ntained (non-cooper 


e Proximity warning indicator 
a aut vaticall t 


vhere t, 


e If speedy relief is to be forthcoming 
PWiI t | | 


@ More than three miles 
@ All-weather vision is desirable f 


PW ut 


Unpleasant Conclusions 
niles minimum 
} | | 


| ! the hard unpl 


i thr 


Dr MI. ROK f 


4 
© 20 miles minimum 


e( ooperative type system 


veral other 

| 

e Three infrared reagan stg hi w Pop Novel Approach 
© Civil and military collision avoidancs I 


; 


e Bendix Radio 


f USA] 


( 


e Boeing Airpl: 
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MECHANICALLY SIMPLE ball piston unit shown being assembled in 20 KVA drive re- 
places conventional cylindrical pistons, connecting rods and bearings. Its use results 
compact, lighter weight constant speed drive with fewer moving parts. 


in a more 


~~ 


nw“ 


4 


GENERAL ELECTRIC DEVELOPMENT SHOWS 


How Ball Pistons Cut Size and Weight, 
Simplify Hydraulic Drive Design 


General Electric Hydraulic Constant 
Speed Drives offer outstanding space and 
weight savings and design simplicity for 
You can 


aircraft 


any 400-cycle a-c electric system 


combine these drives with any 
generator for use on piston, turboprop, or 


turbojet engines 


UNIQUE BALL PISTON DESIGN is the key 
to the small size, lightweight and mechan 
ical simplicity of these drives. Operating 
on the simplest of principles, this radial 
piston hydraulk 


cision steel balls in place of pistons, con 


transmission uses pre 
necting rods and bearings. Extensive test 
ing and thousands of hours of operational 
maintains 


proven this unit 


and reliability 


flying have 
high efficiency 


FEWER MOVING PARTS are required with 


this design. For example, since the balls 
and roll on the 
needed to 


ind the usual 


are free in the cylinder 


race, no separate bearings are 


prevent contact friction 


piston and connecting rod 


eliminated. The use of a jo 


be arings are 
irnal bearing 
What's 


system, 


further cuts size and complexity 


more, the mechanical governor 
which provides steady state speed control 
= 1°), 


transmission 


within is an integral part of the 


Easily 


simplify maintenance 


accessible 


Pp irts 


COMPACT AND SELF-CONTAINED, a 
typical 20 KVA drive measures only 8 

inches long and 9', inches in diameter. It 
35 Ibs. A typical 40 KVA drive 


measures 11 I l nd 


weighs 
inches b l inches and 


weighs 52 lbs 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 


LIGHTWEIGHT 20 KVA DRIVE weighs 
Ibs. It rated 32 hp over 
input speed range of 4300 to 8300 rpm 


delivers 


ino 


COMPACT 40 KVA DRIVE weighs 52 
Ibs. It delivers 63 hp over full input 
3700 to 8300 rpm. 


speed range of 


Fine frequency control to *1/10' 
and automatic paralleling can be provided 
with all General Electric Hydraulic C 
stant Speed Drives. For more infor 

these yntact 
Electric Aviation and Defense 
Sales Office, 


drives cr 
or send coupon fi 


Section C218-15, General Electric Co 
Schenectady 5, New York 


Please send me the following hydraulic 
constant speed drive bulletins 


Descriptive bulletin, GEA-6274 
Theory of Operation, GET-2480A 


immediate project reference only 
Name 
Position 


Company 


City 








problems in dete 
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oming from the direction of th 
that tray 


t vould 


ting an im 
truder « 
radiation from 


false 


in ind 


ground ob\ pose ilarm 
problems 

On va these problem 
vhich would also extend the useful 


in infrared PWI. would be to 


ooperative tem wher 


round 


range of 
to a 
ircraft installed one or 
st IR beacons, similar to the Grim 
flashing lights now used. This might 
in infrared PWI system to have 
modest range 
raft, better 
planes 
Another — possibk 
PWI \ 
weather and 
talled on 
craft. ‘The 
would 


ward hemisphere to be 


Cli 


two small lo 


permut 
igainst unequipped au 
range against equipped an 
scmi-coopcerati 


tem suggested would us 


navigation radars now m 


many civil and military au 
installation of radar 
intruder in the for 
detected and 


displaved on radar equipped aircraft 


be icon 


permit an 


\ problem arises because airlines use 
xX band 
military use still 
require cach au 


two different radar frequencies 
ind ( band ind the 
other This would 
plane to carr 


yuld 


we ithe I 


two or more beacons and 


require modification of airline 
now designed for 
beacon operation. Ds spite these prob 
ATA plans to 


possibility 


radars not 


lem investigate th 


Boeing Proposal 
In revealing the ACAS which Bocing 


has designed on paper to meet the need 
of jetliners like the 707, Edward Sidor 
that his 
intention of building such a 
merely hope to 
dustry thinking 
The Boeing 
tremely high frequency (3 
idar, with one antenna mounted in 
the other in the tail. Thes 
nchronized to provide full 360 


urveillance onc e" 


emphasized company ha no 
tem and 
timulate avionics in 


ACAS employs an 


5.000 m 


izimuth 
ver a vertical ang 
rom the 
ion radar antenna 
back-to-back 
infenna 
urcraft 
idar he con 


for trafh 


operating 


horizontal 


mon 
interrogated 
Ilision radar 
provide the ACAS 


izvimuth p 
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ition 
in the Boeing tem 
luke-warm Although 
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; veight 
mancu ( s speculated that 1 
Hemisphern cle u veigh | * th Ib st 
rtical VCTas I 
mild om I - 4 0 l 


mtennas 1 u ( | iu ! | iw wor etl 


1 1/< | 


mon 
fenna \ » UU 
tional 
derneath th fusela youl i ‘ ! \ pr ipitation 
ilso imterrogr tl that Boe 
ilert the pil tft wih ent! heay 


within 5.000. ft ne how the 
Say Jet Noise to Be Cut 
‘To Reasonable Level by 1959 


By Ford Eastman vhile at } peed the air intake 
oh frequen that 


he he 
mitruder ¢ ! I uth 
unfall 


Airlines 


noise hay 


( hieago— Airline | 1 0 m ”) ! ) Be 
hdent ! been ck 


but the 


ommer 
most 
educing noise 
nt nding loss im 

begin operation in « , CLIC \ mn 
plovment of rtain te md PrOrnise emg s¢ ht between the 
VICE ould possibly ( cmience 
level that created | istor i ‘ ! ibl 0 | om the 
mine aircraft 

Latest 
tests made in nors trol wet ’ n y nse x! 0 j fo a 
ting Ccround ional, mostly 
Equipment and Maint behind the 
Subcommittee of the Au Pramsport Inter 
Assn ( ! i f t 

Delegate ible to conduct 
problem i the rast pomted to 


ind POTN 
below 
] 


di velopment may nd im cil 


lined if 1 me mhned 
nance bacilit pipe 


will 


cnin yuiid ind terram 


pointed out that the major 
necd for additiona up run-up 
pression of jet engin LOU mn othe vard rscl populated wea it 4 
maimtenance run-up i ‘ re. full ( é " vould 

ipplied for short penod 
inne Jet engin ire heduled to 


equipped vith 


uippre oy 


idly 
ed that, if 


ind from termi 


bel 


Is during normal | { Tt ; ! ! \ poOWwc! vddi 
Another problem Ma ( igi ol re I ‘ o be taken 
frequency noise trom hie { ) «| . nger it the 
onnel on the 


rtlibiiih ramp 


th high fer 
blast 


it , ) TI ! ‘ ) } pre 
‘ I 


unilar to 


iblem if 


betwe 
d the 


ubstantial 


air big que tion h 














RCA ANNOUNCES...THE 


AVQ-6 O AiR TRAFFIC 


CONTROL TRANSPONDER 


j I military tr port use 
AVQ-60 Air Traffic ¢ itr Tr it it ily and 
nstantly er the traf! tr rad to locate and 
t y identify aircraft thin its range 
Its unique feature ide the u f a beam switching 
for coding, elin iting tl ‘al tapped delay line 
ind many other my ‘ali tior 1 construction 
permits easy mainten bility and, if desirable 
rapid interch g f lividu elears 
The AVQ-60 designed to mply th the requirements 
et forth in ARINC’s Characteristic 532-A for 
iam a ballon @relaligel mala ale tse 
~ 
~ 
~ 
~~ 
~ si 

~ Ss 
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RADIO CORPORATION of AMERICA 


19 W. Olympic Bivd., Los Angeles 64, Cal 











SHORTLINES 





| 
> National Airlines say not | 
fie an 


> American Airlines and United Ai 
I mcs fi f ! pe ition 
. 


» the mutua 
why t 
o the ommun 
the oth 
the desired 
nfiirmation is handled 


it manner 


© Icelandic Airlines (1. A. L.) in | 
heduled operations between New 

to daily flights on 

rvice, leaving New 

n " \ provide 1 second 

flight to Glasgow, Scotland, and 
London Roundtrip tourist fare 


$469.20 during the summer season 


Inited Air Lines has contracted 
cements with 14 teams in the Amer 

ind National baseball league 
ugh which passengers reserve base 


tickets in cities along the United 
tem. Coupons 1 ued by the airline 
n be exchanged for tickets at “will 


* window it the ball park 


> Swissair will begin Douglas D¢ 
f its South Americar 
+. The new [ 
Zunch to Bueno 
klv from Zurich 
replace Swissair 
Bucnos Au fl 
the Sao Paul 





> Trans-Canada Air Lines vy 
t I kheed Super Constellation 
bet n loronto and Vancouver 

ICA official i this me 

mbined with additional 

Montreal to the Atlant: 
ind an imcrease from 
ransatlantic flight will 

more passenger carr 


on it new mmm 





AIRLINE OBSERVER 


Vill ft 
> Landing fees at British airports will be increased by 37° effective June | 
Hangar rental and parking charges also are likely to be increased at a lates 


tine Action follows criticism in Parliament of financial losses at many 


British airports. 


titi 


\I 


> Navy last vear leased 23 aircraft to commercial airlines to bring the Navy 
total fleet on lease to 27 for an annual return of $1.4 million 


© Sud Aviation will spend up to $1 mul 
Caravelle jet tran port Phis amount ha 
Sud president, in his gamble to sell 
the U.S 


> Capital Airlines and the International Assn. of Machinists reached an 
agreement after a last-ditch 16-hour, all-night mecting to avert a threatened 
strike. Wage boosts range from 18 cents per hour for cleaners to 21 cents 
for mechanics and 24 cents for inspectors and lead mechanics. The union 
asked 25 cents for mechanics, Capital offered 18 cents before the com 
promise, 21 cents was reached. The airline also agreed to settle immediately 
a total of 279 grievances filed against it. Pay raises are retroactive to Oct. | 
Vhis will cost the airline approximately $450,000 


> U.S. District Co in Chevenn \\ my i that airline 
not be he ld re pon ble tor failing t Col ) | hi prim nt 
ing to pubh hed timetabl 1 he 
wrought by a florist ( 
hipment from Salt I 
wecause of weight 

no oOblgation t 


rain 


> International Civil Aviation Organization has allocated $1,368,300 for its 
1957 technical assistance program as compared with $1.2 million in 1956 and 
$290,175 in 1951 when the program began. Bulk of 1957 funds have been 
earmarked for airport construction and installation of technical facilities in 
Near and Far Eastern countries 


> North 4 
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“ FIRST 
NONSTOP 
ks SERVICE 
\ between CLEVELAND 
-LOS ANGELES 


BUFFALO @ 


CLEVELAND 
* 


AKRON @ 


@ SAN FRANCISCO 


Sika Lida @ COLUMBUS 
= 


SAN DIEGO @ 


The Fastest Service 


Only American offers nonstop service between Cleveland 

. and Los Angeles—almost an hour faster than any 

You fly the other airline. You fly American’s famous DC+7 
Mercury in luxury ; Mercury, the luxury leader in the world of flight. 


MA AMERICAN 
AIRLINES 


Americas Leading Airline 








(in Dollars) 


Airline Income and Expenses—February 1957 





Express F 


Revenue 


Passenger 
Revenve 


DOMESTIC TRUNK 
“American 
*Braniff 

Capital 
Continental 
Delta 
Eastern 
‘National 
Northeast 
Northwest 
'Trans-World 
United 
Western 


$532,223 $! 
113,840 
95,085 
33,799 
130,968 
344,355 
98,708 
9,714 
122, 967 
336,345 
691,498 
61,915 


INTERNATIONAL 
American 
Braniff 
Caribbean-Atlantic 
Delta 
Eastern 

'National 
Northwest 
Pan American 
Alaske 
Atlantic 
Latin America 
Pacific 
Panagra 
Trans-World 
United 


707° 
,126P 


, 00OP 
,000P 
, 000P 
,000P 


,808P 


LOCAL SERVICE 
Allegheny 
Bonantrea 
Central 
Frontier 
'Leke Central 
*Mohowk 
North Central 
Orzerk 
Piedmont 
Southern 
“Southwest 
Trans Texas 
West Coast 





HAWAIIAN 
Hoewaiian 
Trans-Pacific 


CARGO LINES 
*“Aerovias Sud-Americana 
Fiying Tiger 
Riddle 
*Seaboard-Western 
"Slick 


HELICOPTER 
Chicago Helicopter 
Los Angeles Airways 
New York Airwoys 


5,708 
12,233 
25,784 


ALASKAN 
Alaska Airlines 
Alaska Coastal 
"Cordova 
“Ellis 
Pacific-Northern 


89,842 
35,37) 


,337 
,495 


263,524 38 , 686 48,547? 
Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board, 
P Teta! property figure; express; freight; excess baggege 
"Not available 

*"Net operating loss after taxes 
iNet operating loss before taxes 

tiNetione! all services figures 





Revenue 


Net 
Operating 
Income 


Tetal 
Operating 
Expenses 


Total 
Operating 
Revenve 


reight 


18) 
8 


,629 
253 
, 820 
250 
347 


7 
6 
x 
138, 
P 
126,789 
15,085 
P 
P 
719,487 
51,443 


60,400 | 
27,733 | 


14,712 
P 


5,042 
3,957 


8,26! 
2,193 | 


50,833 
Pp 


615,518 | 
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AERONAUTICAL ENGINEERING 
= ed aieed oa“ pommel = oS 


FULL-SCALE MOCKUP of 12]-1 ibove) 
hows big tail providing good low-speed 
stability, also large amount of rudder below 
stabilizer to provide effective control in 
spins. Cutaway (right) details underbelly 
placement of equipment and engine for ease 
of maintenance. Instructor sits higher than 
student, is seated ahead of wing leading 


edge to give him wide visibility range. 


T2J Designed | 


by Erwin J. Bulban 


Columbus, Obhio—North Ameri 
new r2j-1 tw 


igned as a comy 


‘ 


tem ipable of ta 


primary through 


North American (Model 249) iciantion 


Versatility of the urplane 


| CT) ice 


T2J-1 Specifications whely comesent, ren 


ould sha itt 


(1 Westinghouse J34-WE-46 @ 3,400 Ib. thrust) 
! inrent student tr 


Maximum gross takeoff weight 9,507 Ib vhich involve switching 
Service ceiling 41,000 fr 1 the ourse of normal 
Maximum speed 429 kt nf of time in } 
Wing each airplane wall | m 
Total orea 
Flap area (total) 
Aileron area (total) 
Airfoil (root and tip) 


255 sq. ft ccording to company personnel familiar 
50 sq. ft with the 12] l state Lhe im it 
190 sq. ff S 
l ct tra wit ich 
NACA 644212 mod a h st 


Horizontal tail ; 
Total orea : “Substantial” Contract 
Elevator area (incl. tab) sénbees es see It is on this basis. and 

Vertical tail ontract for a “substantial” n 
Total area ; : 1 2]s on its books, that North An 
Rudder area (incl. tab) 


with 


sending a sak team al 





month to negotiate additional 
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airect a | } t i 
W. Howells, manager 
ind Lynn Helm tech 
resentative traimer all 

model of the T2] 
vy late this month 
I rary is planim i D th 

ilth igh it plan to have di 
West German air force 

1] ] tablishes 


} 
ind f Vv any leads ¢ 


how 


Flight This Year 


\ t t kengland 1 ilso planned 
the team will talk to Bristol ab 
f the Orpheus turbojet to 
12] NAA alread ha ubmitt 
Royal Canadian Air Force and 
mn in Orpheu 


! 


to make propo il 
Model 249 (company desi 
for the TJ2) to RCAF, which 


ral yet tramer proj 


NAA ly has made overtures t 
USAT Che full-scale T2J-1 mo kup at \ 
n" been studied | tl Ai 
STUDENT'S COCKPIT mockup) can be fitted with 


]-] heduled to fl , strument panel 


tT 


; 
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SPECIFICATIONS OF COLE HEATERS NOW BEING MANUFACTURED 


—— , ens ee 7 
o(c] Sven / a’ | ree 2 o(e Tye£ LJ 2’ TreLr4e |i 
ur Lt ’ VLMN 2 Yd — 

- A 4 rs ! a 4 4" 4 


TYPE ee 


+e) ELECTRIC 
HEATERS 


for Aircraft, 


oa 





RATED TEMP. RISE 
CAPACITY AIRFLOW AT RATED THERMAL 
Kw VOLTAGE LBS / MIN. |AIRFLOW “F LIMITER 











t 


| 
| 
+ 
T 
? 





Military and 
Other Applications 


Cole Electric Co 
manufactures an extensive 
line of electric heating 
devices —from 50 watt spot 
heaters to 15 KW single or 
three phase airflow heaters, 
with or without blowers 

or will design a heater for any 
special application. Write for 
full information. 


fe Col 


| iS 2 ae ies a Electric Co. 


pe’ ! mote -—— 8439 STELLER DRIVE 
lis, 2 | [ Thermostat | 7” | 1% | CULVER CITY, CALIF. 


. a TExas 0-4701 
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jumbu 


NAA 


iway trom complete ngi 


r th 
week 
necring drawing release 


moving through the 


ind some part 


itt ilre idl hop 
Space for production of the jet tramer 
has been made adjacent to the FJ-4B 
Fury fighter line 

Airplanes will be production configu 
ition from the start with no “X” mod 
|. Company has been negotiating with 
Navy to support initial batch of pr 
luction models through a elerated test 


chedules 


Design Concept 
Design mn cpt ot the 12] ] ! 
to North American-Columbus, in 
ngineering for safety with plu 
iability versatilit iW } 


idding up to 


fact ’ 


} ] . 
mnabilt il cononm 


12) Pr 
’ 


laid ul ili 


g toward this goal 


Walt Mazur 


In WOrTKII 
t Engine 
cnfhion 


ombining simple, con 
fabricated 
off-the-shelf 


iirplane 
| tructul 
ng for th 
equipm nt to 
ind building in a.-high degr 
placing iuxiliars 


rpian 


conventionally 


most part 


ease logistics an 
| bh Iii 
of maintenance by 
equipment and a proven pows 
ternal of primary structure 

Basically, the T2J-1 is a tandem-seat 
straightwing configuration with a sing 
Westinghouse J34-WE-46 producing 
3,400 Ib. thrust and having a level flight 
peed of 429 kt 

Engine selection is one 
proven equipment 34 
| 1,000-hr.-plus before over 


; 


exampk 


in all-steel compre 
than half 


damage 


ind feature 
ord of being le 
ulnerable to foreign object 
ther comparable engines. Westing 
kept limited pilot line pro 


indi i 


tatu 


or with a ree 


use ha 
going on this engine 
ion e that it will 
iodernization for the 
Structuralh 
to the 
vhat is ¢ 


North Am 


tion 
undergo some 
12) 
is an exampl of hewing 
proven, NAA-Columbu 54 
entially the 12% 
rican’s first jet fighter, thi 
l'J-1 Fury. Dimensions and makeup ar 
nilar, airfoil is the 
NACA 64A212 
The T2J) utilizes the basic control 
tem of the NAA T-28 Trojan pisto 


with a simple boost 


wing of 


ime modifi 


ngime tram 
m added 


Stock Items Used 


Logistically, the new trainer bypass¢ 
mponents im favor of item 
in large quantity in Nav’ n 

ome 
( mpared to new equipment 
vheels on the T2J, for ex 


heavier 


cases Imposing we wht 


ipproximately 14 Ib 
tv pe but Nav 
NAA chose 


ha larg 
tock f th ne AVIA 
on Week was told 
indication irc that the 
operate at hgur 
with the 
1957 
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LARGE PANELS hinge open quickly to allow ground personne! complete access to [34 turbo 


jet without straining 


bngine removal replacement test by NAA was completed in 2 


NOSE BAGGAGE COMPARTMENT also serves for placement of equipment systems, such 


as gun fire control or ILS units. Items are tray mounted for 


pan I - 
Indication 
philosoph 
unportant 
warded 
ipproximat M 
last July but 
Hluman pg ‘ or pre 
Amen i ‘ that 


pr 


NAA 


Kimnate 


vel) a quant ta 
Quantitat 
that le-by-si cating wou 

fety cdge r the tandem arrang 
Studi in the held 


ty ; ) 


ment mecludi 


interrogation of in 


tick removal-replacement 


d the 





rs and 


To owne 
operators “ 


Pratt & Whitney 
Al rcraft 


‘rcraft: 
powered aire raf 


THERE'S NO 
SUBSTITUTE FOR 
DEPENDABILITY 


To be certain of receiving genuine 
factory parts for your Pratt & Whitney 
Aircraft engine, see a factory-author- 
ized distributor when you need engine 
maintenance or overhaul. 


These approved distributors, located 
conveniently in all parts of the country, 
keep comprehensive stocks of factory 
parts, and have the facilities, skilled 
personnel, and up-to-date P&WA in- 
structions to give you the best possible 


service, 


To insure the best performance from 
your Pratt & Whitney Aircraft engine, 
see these PA WA distributors: 


AIRWORK CORPORATION, 

Municipal Airport, Millville, N. J. 
Branches at; Newark Airport, N. J. 

814 N. Main St., College Park, Ga. 
5245 Northwest 36th St., Miami, Fia. 
5821 Seminary Rd., Baileys Crossroads, 
Alexandria, Va. 


WORTHWESTERN AERONAUTICAL COMPANY 
Heiman Field, $. Peul, Minn. 


PACIFIC AIRMOTIVE CORPORATION 
Burbenk, Calif. 

Branches at; Boeing Field, Seattle, Wash. 
Oakland International Airport, Calif. 
Stapleton Airfield, Denver, Colo 


SOUTHWEST AIRMOTIVE COMPANY 


Pratt & Whitney 


€} Aircraft 


Division of United Aircraft Corporation 
East Hartford, Connecticu? 


56 


BATTERY swings out for ground checking. 


There is sufficient room in this compart- 
to check status of jet 


engine compressor blades. 


ment for mechani 


t ind a chute larger than that 
on the Martin-Baker seat provid 
more positive parafion AVIATION 
Week was tole In addition cat rails 
md head-rest v cl wed ) approxi 
vidth to give the mstructor 
Instructor 
enhanced by 


used 


mately 9 in 
i clearer view forward 
forward view is further 
rear cockpit upward 
higher than th tu 


jogging floor at th 
he sits 10 in 
dent 
A large tail wv 
tabilits ind positive 
NAA studi 


pi ximatel V 


| to pro ick good 
control at low 
indicated that ap 
of USAI ind Navy 
ircraft accidents occurred during land 
Th md: takeott ind of thes )4 
ould be attributed to loss of control 
Horizontal tail was mounted high 
to minimize buffeting. Good pin re 
placing 15% of 
horizontal tail to 


speed 


is planned b 
the rudder below the 
prevent it from being = effectiveh 
blanketed 
Sunplk 
mtrols 
on ailerons and clevators, with ratios of 
12:1 and 3.3:1 41 pectiveh Rudder is 
full manual operation. Another 3,000 
psi. system take ire of the 8 sq. ft 
fuselage dive brake tricvel 
‘ear and carrier arresting geat 
Control boost system is laid out so 
that some hydraulic energy is fed back 
via pistons t pilot feel. Should 
hydraulic pressures fall off, sources ap 
pli d to the boost 
ically transmitted to move the controls 
NAA-Columbus plans to 
witch-off from th ockpit so. that 
tudents can be given training in hand 
ling the lirplane without its aid 

Wide range f mussion capability 
planned for the T2)J initial 
checkout nstrument navigation 
formation robati md pilot pre 
training. As one NAA spok« 
man put it [his airplane is designed 
to take evervbod cadets to 


iit nd 


boost syst ill for 
O00 psi I 


hydrauli 


utilizing used 


landing 


vlinder are mechan 


pro ide boost 


n luck ; 


fie wmne 


from 


COMPARTMENTED equipment bay has ac 
cess panel opened by pushing two latch-typ« 
fasteners. When closed, panel seals off com 


partments from cac h other 


For combat crew tt 
plain will be 
ke tri 


( ipabl 


gunnery, reo 


! onhigura 
vithout tiptanks the ‘T2] 
will also be ¢ ipable of simulating pecial 
Optional 
ordnance packages designed for it in 
clude gun packs, tow target pack, 100 
lb. practice bombs, M-5 practice bomb 
clusters, Type T-1 practice bomb con 
tainer 2.25-in. rocket launcl 
emblic md 2.75-in. Might 
Acro 6A rocket pach 
\s part of the 7 pilot 
tem, North American deve ed a 
closed-circuit transisto d TV gunnei 
instruction monito Nagim which 
provid the instructor with a nstant 
pictur of the view the 
through his front w 
ing sight reticule. Th 
picture allows the instructor to 
the student's onstantly during 
firing run ind give help if 


weapons delivery techniques 


icl ! 


Mouse 


progr 
wi ipon 
needed 

Considerable time sav 
more efhcient 
Nagim ove! 
camera training where th 


imstruction 
onventional gun 
tudent must 


Using 


wait processing ind projection of hi 
film before learning result 
his technique 
Maintainability received 
tention in the ‘T2J 
feature 
structure 
powerplant ire 


ind as ( ing 


pecial it 
t. Major 

fuselage 
equipment and 
le 


projec 
prov iding 
which 


il pend | indepen 


here wa 
from 
nt 
of primary member: 
Horizontal stabilizer 
leron and trim tab 
from side to sid main ncing part 
ire interchangeable at " An 
chang 


levator 


interchangeab] 


control surface or tab can be 
without disturbing th ntro! rigging 
Large bay on left and neght idk 


ompartmen te | 


hou ( 
reas that are 


fastened. One large pan 


equipment in 
caled hen panel 1 


l, held | 


AVIATION WEEK, May 13, 1957 





BEFORE 
A MISSILE 
GOES UP 





COSTS 
OUGHT TO 
COME DOWN 


As America’s missile and rocket programs 
progress from the experimental to the 
production stage, cost must 
necessarily be a big tactor 

Most missiles and 
rockets are expendable, 
one-shot units. This, too, 
makes cost a more 
important tactor 
American Welding’s 
unique ability to form, 
flash weld and fabricate 
rings, circular compo- 
nents and other 
production parts 
is the answer to 


produc tion costs, 


For further infor- 
mation, contact the 
Industrial Products 
Division of 
The American 
Welding & 
Manufacturing 
Company. 


THE AMERICAN WELDING & MANUFACTURING CO. 
420 Dietz Road Werren, Ohio 








From design concept to volume production, 

Moog's contribution to high performance 
electro-hydraulics has been unique. Originators 

of force-balanced nozzle-flapper* and 

of dry-motor servo valves*, Moog alone has been able 
to translate these concepts into full volume 
manufacture. The 40,000 units in the field verify a 
production record unmatched in the 

industry. Consult Moog if this kind of 


design-to-production performance is desired 





ELECTRO-HYDRAULIC SERVO MECHANISMS 





MOOG VALVE CO., INC. PRONER AIRPORT, EAST AURORA, NEW YORK 


Research Laboratory, Paramus, New Jersey 





MAIN gear mockup has 18.4 ft. tread. 


latche 


equipme nt m 


qui k opening 


( Xpose 5 


press type 
all 


bay is 


ompl tely 
imilarly ex 


pancl on ¢ ich 


Iengine 
ingle large 


D | tem cquipmen iT 


ight-hand bay I uch that 
from consoles m co 
directly dé 

bay on 

I n ro! niniwnumn 

ids and facilitating circuit tracing 
id trouble 


crsonnel 
nT 


left 


mad 
Kpit ibn 
thi ipp! 
icle is the 
lengt!l 


Vnw ird to 


the mh 


hooting by maintenan 
Only wiring that 
iccording to NAA, 1 


the lights in wingtip tank 
if put i 


runs | 
that to 
Basic | 
equipment on the night 
on the left 
Additional equipment, 
ntrol o1 landing 

in be trayaznounted in the hinged 


ind d 
uch as fir 
instrument tem 


for quick removal 


filles iu 
li Cquil) i 
vill 


lo iding 


nd nl 


system 
ure 
bencath pr 

makes for speedy r 
on the mock-up, th 
ed n nodin 

dolh Kengine takeoft 


minut epla cement 


nsion 


itaimin 
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reserve ind taxi alk 
final landing 

The T2J is de 
lear a 50 ft. obstack 
Landing requirement 
estimated at 1,690 ft 
structure | 


omprising four 


igtic d to 


luselage 
idl 
th 
ment to the vertical stal 
starts at the nos 
through the 

fuel cell 


the 


nose equipment bagga 


yuminu 
bar 


target bearing 095° 
.--range 1,500... 


rea and 
the ift 
non 


win 


ind 


, dumimum 
throu 
Wing 


halt 


270,000 
m.p.h.! 


Guided missiles of the future are on 
thanks to the agile 
M Sim 
the Air 


our acopes today 
brain of an amazing new K¢ 
oped for Force 
RDA 


need atudy 


ulator deve 
by Hallicrafter 

Designed for ad 
ind counter 


the de 


jamming, deception 


sures tec hnique s 


ing 


mea 


furnishes to the scope exact 


simulations of mo targets, and 


; 


jamming, in infinite vartation 


Programming may be generated 
an ording to | redetermined plan or 
targets may be controlled manually 
Speeds as fantastu 270,000 mph 
18 well as radical directional changes 
now can be simulated for planning 
tomorrow 8 countermeasures 

ECM Simulator is 


ample of electronic design leadership 


inother ex 


that has made Hallicrafters a prime 
of key 


9 


mover military projects for 
over years 
The tough jobs get o 


a hurry at 


hallicrafters 


W. Fifth Ave. e« Chicago, Ill 
*Rapid Ly 


i the prour 


4401 


velopment Assistance 





Sagittario Bids for Light Fighter Role 


Fr. at 
i 


= ee 


ENGINE inclines in nose and exhausts under belly. Layout eases access. 


STAINLESS 


60 


STEEL extension aft of tail pipe insulates fuselage from jet blast. 


Rome—Aerfer Sagittario II, origi 
nally classed as an experimental ait 
craft, ha become mother enti 
the | uropean list of lightweight fight 
issault planes designed for econon 
ind case of production by nation 


limited 


resources 
transonic Ital 
deg le iding ag weepba 
essed for speeds up to Ma 
Installation o the Rolls-Re 
went 9 engine 1s in I 
pro iding ease of acct 
nance. This also makes for room 
ommodations and ample spac 


fucl and armament 


Later Engine 
L) se f the Derwent 
O00 Ib. thrust pre 
more than the present eng 
ible if the later model 
into production 
Sagittario Il is convertibl 
of two missions 
e Day interceptor, with high 
climb and smaller fuel and armament 
load 
© Tactical support, 


iugmented by underwing 


th 


idditional fuel needed 
crating altitude and combat 

Airplane is stressed to withstand 
ultimate load factor of 12. Aluminum 
illoy of high strength is used (Super 
ivional ind Ergal) 

Cockpit opening on rear hinge 
pressurized and equiped with 1 Martin 
Baker cjyection seat 

Horizontal tail surface is composed 
of a single piece stabilizer which car 
ries the fuselage and an elevator mad 
up of two parts. Stabilizer is hydrauli 

illy actuated and may be connected 
with the stick in order to obtain n 
chronized motion with the clevator 

Dowty tricvcle landing gear 
liquid ‘pring type shock absorber 
used 

Armament consist 
Suiza guns (30 mm 
of the center wing 


Wing Structure 


The cantilever 
th fusclage ind 


sweep-back 


Slotted t ire ( 
med to insure 700d = lateral 
bilit 


tatical 


illed | 
ster. Im 


} 
th 


of the 
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DESIGN CONCEPT of Italian fighter is simplicity 


tend from the wing root to the ailerons 
ind are hydraulically operated 
Installation of the engine in the 
nose makes for a_ structural design 
milar to that of piston engine 
cred aircraft. Fuselage is built in one 
including the fin. A bulkhead 


engine zone from the 


p Ww 


picce 
cpa! ite the 
ckpit 
Behind the co kpit are first the gun 
nd ammunition box compartment and 
main fuel tanks integral with 


next the 
ind cl losed b 


the fuselage structure 
three-seal bulkhead 
Behind the tank 
nt loward th 

peed brak« 

which open fanwis 


is radio electrical 
rear of the 

onsisting 
The 
ning 


fusclage ha ih ope 
1 the sides through which th 

r tabilizer is fitted 

At the fin post the fuselage ends with 
ilkkhead, to which the fuselage end 


il f the 


tt 
behind = the 

has a stainle ecl 

ick insulation from 

thermal insulation 

fusclage 

been 


flow 


we the 
fairing 
hollow space ha 
lated by means of au 


ied by a raw air scoop 
é 


ind the 


} 


MCimIcinece tabilizer 


ted, through a hydraulic servo-cor 
1 lever at the left 


This lever i on 
ouplhing 


iriable 


Th 
Ud 
| unit, | 
pilot cat 

by means of 


means of 
a rigid 
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nnected, to the 


which can be di f 
clevator 

Thu 
the stabilizer 
leasing it from the 

In case of failure of the 
ystem, the must 
order to leave the 


control 
1 flying tail 
may be 


ted in 

trimmed 

itor conti 
hyas 
be discon 


pilot fr 


’ 
uli 
tabilizer 
nected in 


to operat the clevat anual 


Landing Gear 
Ihe landing gear is of the ti 
tractable typ hydraulicall 
operated, Both thi 
two 
trut vith 
The tw 
trolled hyd 
Retraction 
vith the 


fusclage nos 


wyi le 


md the 


Miah PCat} ha 
trailin 
iain Vv 
ial 1) 
t th 


The Wid 
behind the 
thi fuselage 
thie main 
losed, thu 
rorman 
tube mounted 


lage forward bulkhead Ihe 


suspension includes two main pin 
ited ( t th vine 


fastener 


The 
rear cnd 1s fitted 3 
house the tail pipe it the 


side. The elbow i upported b 


Engineering is for production case for nations with limited resources 


of link 

ment an ! llar ft 
lt ‘ tl ed } 

taipiy ! Ip] t | th 

front and by the 
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ai plac mi 
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RYAN BUILDS GIANT SECTIONS 
FOR JET TANKER-TRANSPORTS 


of similar fuselage sections for the predecessor to 


The largest aircraft structure ever subcontracted 
for quantity production is being volume-produced 
by Ryan. Giant mid and aft fuselage sections for the 
Air Force KC-135— the nation’s first jet tanker 
are steadily flowing from Ryan to 
Comparable sec 


transport 
Boeing's Seattle-Renton plants 
tions are also being built by Ryan for the famous 
Boeing 707, America’s first commercial jet airliner 

Ryan's ability to meet the myriad of new and 
exacting requirements of this huge project and pro 
duce and deliver on schedule, is the result of team 
“know-how” and drive based on many years’ expe 
rience. This includes 7 years of volume production 


the KC-135, Boeing's propeller-driven KC-97 
Stratofreighter. To meet this new challenge, Ryan 
specialists developed a whole repertoire of new 
techniques, including the most extensive and 
advanced use of resistance welding ever applied to 
basic airframe construction 

Ryan's unique capabilities — precision planning, 
close coordination with customers and quality pro- 
duction — are important factors contributing toward 
the ideal of maximum utilization of the nation’s 
most efficient industrial capacity for defense pro- 


duction. 


BUILDING AVIATION PROGRESS SINCE 1922 


Aircraft «+ Power Plants - 


Ryan Aeronautical Company, San Diego, Calif. 


Avionics 








vhich is fitted to it also is removed. In 
this case, the third point of support of 
the aircraft is provided by special jigs 
for thi purpe < 
Che tank tem is pressurized at 210 
gr/cm 
Fuel is stored in four fuselage tank 
giving total fuel capacity of 312 
gal sufhcient for accompli hing th 
ground attack mission. For the inter 
ion the utilization of onh 


oreseen, with a fuel avail 


Armament 


The tw 0 mm. Hispano-Suiza gui 
on the fuselage about 
ravity to avoid stabilits 
rng hring 
ire fastened. by mean 
joint, to the maim fu 
oil is directly di 
} 


ng box by means of 





Sagittario Performance 
Length ninwnes 30.4 ft 
Span sinkaen 24 ft 
Wing Area 155 sq. ft 
Empty weight ‘ 4.950 Ib. 
otal fuel capacity 312 gal 
Maximum ammunition capacity 

(fuselage guns) 2 x 150 rounds 
Maximum wing armament load . 1,430 Ib 
Total Weight 

Normal, as interceptor 

(fuel 1,144 Ib.—200 rounds) 
7,260 Ib 

Maximum, as interceptor 

fuel 2,068 Ib.—300 rounds) 
8.360 Ib 

Maximum, as tactical attack plane 

9.790 Ib 
Performance (normal load) 
Takeoff space on 50 ft. obstacle 
2,720 ft 

Climb to 29,000 ft 5 min 

Climb to 39,000 ft 8 min. 3 

Service ceiling (V, 1 m/sec) 

45.000 ft 

Sea level climbing speed. .8,000 fpm. 


Maximum speed 650 mph 


0 sec 


Range (normal fuel load) 
Range, including climb to 
29,000 ft. 475 mi 
Maximum endurance at 
29,000 ft. 1 hr. 10 min 
Residual range after climb 
to 29,000 ft and 10 min. 
full throttle flight (combat). 250 mi 
Range (maximum load) 
Range including climb to 29,000 
ft 985 mi 
Maximum endurance at 29,000 
ft 2 hr. 20 min. 
Residual range after climb to 
29,000 ft. and 10 min. full 
throttle flight (combat) 715 mi 
Attack Mission 
Takeoff over 50 ft. obstacle. . 4,680 ft 
Sea level maximum speed. .600 mph 


ALL AMERICAN INGENUITY 
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A tight squeeze for safety 


a 


It is impossible to squeeze water but All American has de 
veloped a water “squeezing” principle to increase the safety 
of commercial jet transportation 

Absorbing energy by drawing a piston through a water-filled 
pipe has resulted in arresting gear now in service with the 
Armed Forces 

Now All American engineers have carried the water 
“squeezing” principle one step further and have developed an 
emergency overrun barrier for commercial airports. Stopping 
jet transports in a few hundred feet in case of brake or reverse 
thrust failure, this new concept prevents loss of million-dollar 
aircraft and possible injury to passengers and crew 

All American’s water “squeezing” principle makes the 
barrier safe, economical and easy to operate 

Engineers interested in carrying out “impossible” ideas, like 
“squeezing” water, contact Walt Jones, Personne! Manager, 
All American Engineering Company, Box USS 2668, Du Pont 
Airport, Wilmington 5, Delaware 





New Vickers Airborne Electrical Power Package 


-«e Saves Weight 
and Space 


Utilizes the Hydraulic 
System for More Efficient 


Production of AC Power 


isolated electrical 


Phis 


prac kawe provide ‘ 


power 
AC 


and en- 


new 
Closely regulated 
with minimum weight 
v hile 


a hydraulv 


powell 


clope drawing its power from 


ystem. In new designs 


or when adding electronic equipment 
in which the elec- 


loade d 


prov 


to aircralt designs 
al sy 
pacity, this ver 


the needed Af 


able in the 


iri sem 1 ilready tO Ca- 
ides 
ail- 
Phis 


without sys- 


satile pat kaw 
power from flow a 
hydraulic system 
ible 
full 


except for a lew 


generally is perm 


tem change as the flow is seldom 


demanded seconds 


under rare circumstance I VCTL fh Stu h 


full 


hydraulic 


CASCS, flow can be guaranteed 
through 


valve 


functions 
the use of a simple priority 
which starves the AC power package 
momentarily 


to these 


Less Weight and More Efficient 


Important weight ivings are 
{ 


ihieved through the use of thi pact 


age instead ol an inverter which may 


increase in the D¢ 


also require an 


and line In one 


instance, the 10 lb 1 


veneratotr Capa ithe 
kva package 
8 Ib inverter for co-pilot 
An additional advan- 


has 62°, 


replaced a 
instrumentation 
that the 
efliciency while 
1, 


pac kave 
that of the 


taue } 
overall 
inverter Was 3995 

Extreme altitude operation is no prob- 
lem as the Vickers 


power package contains no brushes or 


isolated electrical 


sensitive Components 


other altitude 


Features of AC Generator 
Lhe 


venerator 
ibility, It 
regulator 
lighter 
due to 
lip rings. It also has higher over 


type AC 
reli 
voltage 


permanent magnet 
excellent life 
no bulky 
smnaller and 


has and 
requires 

is inherently 
generators 


than conventional 


the elimination of the exciter 


ind 
ill efficiency resulting from elimination 
of all excitation losses. Additional 
idvantages are that the permanent 


unallected by momentary 


mauenet is 
short circuit, or separation of field and 
armature without keeper, or by tem- 
not sus- 


This unit 


cycling. It is also 
ceptible to aging or shock 

is 120/208 volt, three phase, wye con- 
nected with 400 eps at 8000 rpm. It 
is capable of continuous duty undet 
environments of 0-55,000 feet altitude 


pe rature 


64 





1 KVA ALTERNATOR 


VICKERS CONSTANT SPEED 
HYDRAULIC MOTOR 





TOTAL WEIGHT 





OVERALL LENGTH... 9°42 IM. 


10.5 18 








and ambient temperatures from —65 


I’ to 250 | 


Hydraulic Motor Drive 


IT he 
i Vickers Consta Speed Hye 
Motor ha 
rral flow ce 


SMM) ry 
| 


genera directly driven by 
lrauli 
ing | | troKe 

inte 


tain in 
plas 


¢ Trewara 


as ilve inlet pre 
load requirement 
above WANTS! } 
while rated output ol 1 kva 


W000) 


is O00 psi 
operatin pressure ol 
Special cont will 
tain 400 cps frequency within 

load. ‘This 
er-weight ratio and 
eo. It 


capable of 


require . 


psi thon mMmain- 


tO1Y 


regardless of motor has a 
very high horsepoy 
ell ciency ¢ 


pro cad iCSIVT 


its overall xceeds 


is a Lirhie 
many hundreds of hours of continuous 
service without attention 


Many Uses and Sizes 
Phe 


powel 


ippli this tsolatec 


source are nun { ol julti- 


engine aircralt, 1 lor co-pilot 


instruments provides dual reliability 


This pac kage has been used to supply 
Ireque ncy \( 


when i¢ 


controlled power in 


emergencies only source of 


urplane is a ram au 
Che 


of this arrangement minimizes the size 


the 


power in. the 


turbine driven pump efhiciency 


and weight of ram air turbine 


necessary to provide emergency hy- 


draulk ind electri power. 


Cr MMOTIIALOT! vet 
YOu! nearest Vi KCI 
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Vickers Airborne Electrical 
Power Packages 
kva output weight, pounds 
0.5 
1.0 
15 
2.0 
2.5 
3.0 
Larger capacities with minimum 
weight are available, 





VICKERS INCORPORATED 


SPERRY RA 


Aero Hydraulics Division 
Enahnnariemge Qoles cind Sevek tohtt ered. 
Engineering Center P.O. Box 2003 
Detroit 32, Michigan Torrance, Califernia 

District Soles and Service Offices: Albert l g island 
N. Y., 882 Willss Ave. « Arlington, Texas, P. O. Box 213 
Seattie 4, Washington, 8th Ave. South « Washingt 5 
D.C., 624-7 Wyatt Bidg. « Additionol Service facilities: Miam 
springs, Florida, 641 De to Drive 
TELEGRAMS: Vickers WUX Detro:wt « TELETYPE 
CABLE: Videt 
OVERSEAS REPRESENTATIVE: The Sperry Gyroscope C 
Great West Road, Brentford, Middx., Engia 


Engineers and Builders of 
Oil Hydraulic Since 192@22 


ROY 149 


Equipment 





beams fitted to the front wing 
lose to the front wing fittings 
Ammunition boxes _ provide 
rounds per gun 
Wing auxiliary armament (attach 
model) includes the following 
e Two 500 Ib. bombs. 
¢ Two 715 Ib. napalm tanks. 
e Two guns weighing 500 Ib. each, on 
nacelle 
© Twelve 3 in. rockcts 
Ihe bombs, napalm tanks, or the 
gun nacelles are hung from faired cros 
which can be hooked under th« 
wing, in line with the boundary lave: 
rence 
Ihe gun nacelles are designed to in 
lude the gun and related ammunition 
box. The ejection of the link and case 
is left free and there is no possibilit 
f interference with the tail surfac« 
because of their outboard position 
If 30 mm. Aden guns are used, the 
mmunition box contains 160 rounds 
Ihe rockets are mounted in fou 
roups of three, two from each outer 
ving in the area between the landing 
ir axis of rotation and the wing fence 


Grounding Lifted for 
RAN Sea Venoms 


Melbourne—Some of the Sea Venom 
urcraft of the Royal Australian Naw 
have been allowed to resume flying but 
this is taking place on a greatly 1 
tricted scale 

lhe grounded aircraft are not allowed 
to be launched by catapult and their 
usefulness is considerably reduced. Dx 
tails of modifications are still unknown 

Royal Australian Navy is trving to 
ilence the unfavorable publicity and is 
keeping the matter as secret as possible 
to avoid criticism of having selected an 
unsuitable plane 


Beverley Air Drops 
29,000 Lb. Steel Load 


London—Blackburn Beverley four 
ngine mulitary transport released 29 
00 Ib. of steelplate by parachute 

(he plane was flying 130 mph. at 


S00 ft vhen an extractor parachute 
weed the load from the fuselag 
After the extractor chute fell away, eight 

ichute each 66 ft. in diameter 
d These chutes were rek 


sed 
the load hit th 


it Market Weighton 
lasted 35 second 
130 dropped ! 7 OO 
1 of iron by extractor and 
of Is \ contain 
g a total of 29,000 Ib., by sepa 
rachute in tests at kl (¢ 
AW Aug. 6, 1956, p. 45 
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Modern aircraft are ready for 
any extreme of temperature 
.« thanks to 


You can count on Flexflyte® 
flexible ducting to give top per- 
formance in desert tempera- 
tures or in temperatures of 
120° F. below zero. Flexible 
Tubing engineers have, 
through the years, worked 
closely with designers of mili- 
tary and civilian aircraft in 
developing ducting for aircraft 
de-icing equipment, heating, 
ventilating, cooling and ground 
support servicing. Our labora- 
tories are capable of develop- 
ing ducting and tubing for any 
application. Recently we have 
opened West Coast laborator- 


ies to provide faster and better 
service to the aircraft industry, 


Send today Dept. 205 for 
more information about Flex 
flyte, the unusually versatile 
ducting. If you have problem: 
involving the movement of air 
or heat, our experienced en 
gineers are ready to provide 


you with application assistance 


Represented nationally by 
Aero Engineering Co. and 
Airsupply Co., and by Associ- 
ated Industries in Seattle, 
Washington. 


Flexible Typing 


CORPORATION 


GUILFORD, CONNECTICUT °¢@ 


LOS ANGELES 64, CALIFORNIA 
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JET-PACKET modified by Steward-Davis Jet-Pak kit flies with both propellers feathered, 


TRANS WORLD Airlines uses a single engine for its C-82 maintenance plane, 


Turbojets Aid C-82 Performance 
By aly 4 
liane passcnge peration run 
moothh 
Steward-Davi ot 


Packet ithin 45 


limited commercuall 


lairchild ¢ 
red cargo: plane 
by it 


ih ih iy 


piston-pow nd im the air 


Tigrinne other item 


one-engince-out perform nee, ma 
1 comeback through use of 
Gardena, (¢ 
Jet-Packet 


providing f 


in auxiliary jet engine 
Prans World Airline 
tin i ( with it 
i bairchild }44 ct 


More rful 


modification the 
offer two kit 


ills it 


plan to 


ilre ick 


] Opel 


| 
modihication 
itop if 


pa of pi 


own 
two of the auxilian 
hingin Lurbassist 
Another modification in the described as a modernized 
form of kits developed by Steward the Westinghor L9B2B (730 
Davis, Inc., is being certificated in Mex powered the McDonnell FIL] 
o and produ tion 1s ¢ xpected to begin According to Steward-Davi 
that countr itions for the tw t 
IWA_ Packet wa commu msidered: om 

Orly Field, Paris for use vaist of the high 
tamtenance base bw the cach vingtip; and th locati 
based at Orly on both itop the fuselag 
used to fly At waist level, the 
within propellers would throw 
mto the jet intake 
Wingtip jets wer 
ited to install 
lo ot 


would pr 


fusela one ot 


por 


ton plant 1600 


nad 1 pow 


cng ion ot 
vhich 
hiehter 


thre lo 


on im installation were 


The 
oned at 
flving 
The plan 

ilert 
engines to any 
ot Paris 


clivision 


urpl me: one at 


iS a m chosen, 


inline 
i tli 
IWA 


1OO0 mui 


decided 
und dirt 
takeott 


comphi 


Opal 
Tix ks 


during 


will be 
point 
he carrier's overseas 
iuintenance iected as 
modification, including addition of the 
1,000 Ib. thrust jet and installation of 
Pratt Whitney R2S00CB3 en ick 


nines TOC’ 


performed the 


ind maintain, and be 


cause both engines on cither 


ent control problem 


ma 
itating cutting the other jct 

t flights of the Jet-Packet, Stew 
being im wd-Davis reports, have that a 
iso }=©0°C-S2) equipped with the jets and 
loaded to 54,000 Ib. will perform with 
of safety during engine 
standard C-82 


Special engine handling equipment l¢ 


hoists and stands is shown 


WA's packet, which 


\\ he Tr 


tie h is 
talled in 
will other 
needed at the airline’s stations in th 


ivea. TWA savs the plane can be loaded nut 


carry equipment 


wide margin 


conditions where a 
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FIVE IMMEDIATE 
OPENINGS FOR 


ENGINEERS 


Aerodynamics. For responsible 
assignments in airplane or missile 
design, particularly for analyses of 
loads and flying qualities for elastic 
airframes. Analytical work in hyper- 
sonic aerodynamics or mathematical 
analyses of a variety of aerodynamic 


problems 


Wind Tunnel (Instrumentation ). 
For responsible work with special 
instrumentation for the 4-foot high 
speed wind tunnel and wind tunnel 
Degree and at least 3 


models years 


related experience 


Automatic Flight Control Systems 
(Aerodynamics ). To conceive, syn- 
thesize and analyze autopilot and 
automatic stabilization systems 
Requires background in aerodynamic 
stability and control, autopilot appli- 
cation and use of analog and digital 
computers. Degree and 5 or more 
years experience 


Propulsion. Heat transfer, duct de- 
sign, fuels, performance. 


Structures Design. Stress analysis, 
materials, weight control, flutter and 
vibration 


To arrange for a personal interview, or 
for a prompt report on these or other 
current openings, return coupon to: 


Mr. C. A. Besio 
Supervisor Engineering 
Chance Vought Aircraft, Dept 
Dallas, Texas 


Personnel 
A-8 


detailed report ( ) 
personal interview( ) 


I am interested in a 
on opening for 
Name 

Address 


City and State 
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A 
Vought 
Vignette 


NO. 4 IN A NEW SERIES 


The Aerodynamicist 
Who Test- Hoppe od Kquations 


There'd never been a fighter that could barrel at 
more than 1,000 mph one minute and land on a carri« 
the next. And, as a result, there was unusually keen ad 


that t 
sponses t 
ement were re 
vance interest in the flying qualities of the airplane cor lon analog comput ny ina of th 
proposed by Chance Vought 


Jim Madden was more than curious. As an 
dynamic design specialist, he would help develop 
Crusader’s handling qualities. His job began with 
tunnel tests 


Jim converted tunnel information into a graphic 
picture of static and dynamic forces affecting Crusader 
stability. He used analog computers and equations of 
motion to predict the build-up of forces during maneu 
vers. Hinge moments, loads, and required rates of con 
trol motion were determined and released to Servo 
mechanism and Product Design groups. Soon the 
Crusader’s stabilization and power control packages 
began to take shape 


probl ms before they compouns 
ope rational readiness in recor 


Research, design and test facilities 
Jim's part in the project could have ended right 


at Chance Vought allow the 
there. But Vought’s control system simulator helped him engineer to do a thorough job in 
proceed to some thoroughgoing conclusions advanced problem areas... 
assure high reliability in Vought _ ANN VER 
It duplicated the complete rod system and all serv developed weapon systems. 


mechanisms that would control the speedy new fighter 
In the simulator’s cockpit, high above the Structures ONANOE 


ig 
17 TF 
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PROVEN PERFORMANCE 
in a hermetically sealed 
ROTARY MOTION 
SWITCH 


1 MPS @ 1 ° 

+ aes bf 126/380 v a ft. per hour! Full rating up to 75,000 ft. 
15 AMPS @ 28 V d-« RES altitude. 

Simultaneous DPDT without 
adjustment 





@ A seal — not a packing — bonds shaft 
to case. 


@ No-slip splined shaft — adjustable or 
fixed actuating arm. 


® Permits 120° rotary travel a minimum 
of 50,000 cycles! 

® Long overtravel eliminates need for fine 
adjustment; permits greater flexibility in 
linkage action. 

@ Tough, drawn-steel case. Rigid two-bolt 
mounting. 


H10-7 SWITCH ip Se 


(ACTUAL SIZE) 19 yr oo 
TRAVEL 


MOVEMENT DIFF 


The many switching jobs done best by rotary-motion 
limit switches can now be done even better! Electro- 
Snap's new shaft seal gives you positive hermetic 
sealing, simplifies mounting, saves weight and space, 
and provides a full 50,000 cycle minimum life. 


Elimination of external cranks, cams, links, and other 
gear to translate rotary to linear motion (as is often 
done to permit use of hermetically-sealed, lever type 
switches) reduces weight, space congestion, and 
the need for tedious adjustment. This simplicity gives 
you greater freedom in locating interlock and in- 
dicating switches on rotary mechanisms; allows posi- 
tive linkage attachment. 


Ice, altitude, rain, or corrosive atmospheres cannot 
effect this Electro-Snap switch sealed in a dry, inert 
gas. The steel case protects against shocks; prevents 
loss of the hermetic seal—also permits tight draw-up 
on mounting bolts without “springing” the case. 








GET PULL ELECTRICAL AND MECHANICAL DATA 
IMMEDIATELY — WRITE FOR DATA SHEET H10 M-4 


1-2——Remote Lamp indicates when arm is fully returned. 
ELECTRO-SNAP 3-4—Motor driving linkage counter clockwise 120°. 
Y SWITCH & MFG. CO. 5-6——Switch stopped motor at predetermined position. 
he 4232 W. Lake St., Chicago 24, Ill. 7-8—Remote lamp indicates arm at full travel position. 





ould immediately begin to lose 50 to Steward-Da 
100 ft. a minute. Drag of the Jet-Pa! ition will cut 2 
said to cut only 3 mph. from the needed to clear 
plane’s cruising speed with its piston +000 Ib. weight 
engines $51,000 with tw 
beat 


Operating procedure with the Jet vith on 
Pak calls for firing up the auxiliary en They can 
gines during final check and runnin hours with sim] 
them at METO powel during takeoff told Av1iATION Wees 
ind climbout. If a piston engine fail Production kit 
during takeoff, the jets are advanced t contract | S 
takeoff power Mexico 


ry 














Fairchild Turboprop Transport 


our turboprop engine successor to C-119 and C-123 is planned by Fairchild Engine and 
Airplane Co. Prototype of the airplane, designated the ““Turboboxcar,” will use Lycoming 
155 engines. Boundary layer control is expected to reduce normal takeoff distance from 
2,240 ft. to 1,750 ft. Airplane will gross 75,000 Ib. on takeoff, carry 32,151 Ib. payload on 
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hort hauls (AW April 29, p. 2 
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radars 


fire-control 


mine laying 


countermeasures 


missile launching 


navigation 
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THE VERY FINEST 


VINYL INSULATION 


SLEEVING 


FOR EVERY NEED! 


Whatever your requirements in vinyl insulation 
sleeving, tapes or lacing cords, Resinite has a 
material that will do the job superbly well. Ex- 
haustive research, careful compounding, metic 
ulous manufacturing and rigid inspection have 
made Resinite the largesi supplier of specifi 
cation vinyl insulation sleeving to the aircraft 
and electronics industries. Sold by leading dis 
tributors throughout the United States 


LOW TEMPERATURE 


MIL-I-7444(A)2. This USAF specification is met 
and exceeded by Resinite EP-93. For extreme 
low temperature use (—90°F) flame and fungus 
resistant. Approved in all three size ranges. 


MULTI-PURPOSE 


MIL-1-631C. All requirements for Grades a and b 
of this multi-purpose specification — wide tem 
perature range, high dielectric strength, corro 
sion, fungus and flame resistance — are met 
by Resinite EP-69A. Grade c (high temperature) 
is met by Resinite Hi Heat 105A. Where fungus 


and flame resistance are not required, Resinite 
EP-2 is suitable. 


HIGH TEMPERATURE 


U. L. 105°C GRADE.* For continuous operation 
at 105°C with good resistance to oils and 
chemicals. Met by Resinite Hi Heat 105. 


Resinite Super Heat 125* is far superior to nor- 
mal grades of 105°C sleeving. Exceptional re- 
sistance to cut-through, oil, varnish, pitch. High 
dielectric strength. Operating range is from 
— 42°C to 125°C. 


* Approved for use in U.L. listed devices. 
ABRASION AND 
CUT-THROUGH RESISTANCE 


ASTM D 372-53T NEMA VS1-1950 MIL-I-3190/A 
These specifications are exceeded by Resinite 
Vinyl-Glass, a specially woven and treated fibrous 
glass sleeving covered with a superior grade of 
vinyl. Dielectric strength to 8000 volts min. 


Call your Resinite distributor or write for samples and performance data. 


Hesinite 


Resinite Department 

THE BORDEN COMPANY 
Chemical Division 

Box 1589, Santa Barbara, Calif. 





PRODUCTION 


FINAL ASSEMBLY line for Allison J33 engines in Southwest Airmotive engine overhaul shop at Dallas, Texa 


Southwest Enters Jet Overhaul Rac e 


By Craig Lewis 


Dallas—S 


SAC WELDER works on J33 ring and tube assembly (le g (right) carries exhaust from jet engine int 
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NEW...CHR 
fuel resistant 


Silicone rubber 
COATED FABRICS 


Jet fuel, hydraulic and synthetic oil 
resistance; —85°F to 480°F range. 


CHR has added “LS-53"" coated glass, 
“Dacron” and nylon fabrics to their line 
of COHRIastic® Coated Fabrics 


The new “LS-53” coated fabrics pro 
vide vapor, splash and immersion resist 
ance to fuels, hydraulic and synthetic 
oils over a temperature range of —85°F 
to 480°F, depending upon base fabric. 
Supplied on custom basis initially, CHR’s 
“LS-53” coated fabrics provide the most 
economical use of this new, high per 
formance elastomer 


Many other silicone rubber coated 
glass, “Dacron,” Orlon and Nylon fab- 
rics (for —125°F to 600°F applications 
other than fuel resistance) are avail 
able from stock or can be made to order 
We will also custom design fabrics to 
meet specific requirements. 


CHR supplies both coated fabrics and 
finished assemblies made from these 
fabrics such as actuator boots, aileron 
curtains, radomes, fuel cells, conveyor 
belts, arctic covers, fuel and fire bar- 
riers, and gaskets. 


Write for bulletin describ- 
ing both “LS-53” and reg- 
ular silicone rubber coated 
fabrics 
1Dow-Corning’s 


mew fuel vretistant fluoro- 


sslicone rubber. 
SEALS © COATED FABRICS 
OE-ICING, ANTI-ICING AND 
MMATER ASSEMBLIES 


“CONNECTICUT 
HARD RUBBER... 


407 BAST STREET © NEW HAVEN © © CONN 


72 
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J33 COMPRESSOR rotor goes through ultra- 


sonic inspection with Sperry Reflectoscope. 
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Cy SS ae ow 


OVERHAULED engine is loaded into an Air Force C-119 for expedited delivery 
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FLIGHT 


CONTROLS 


THEORY 


G. D. Schott (center), Flight Controls Department head, discusses 
a rocket control system with Group Engineer R. A. Fay (right) 


and F. G. Hudson, missile components research specialist 


The transition from theory to reliable components is one 

of the most difficult phases of flight controls endeavor, At Lockheed 
Missile Systems Division, engineers and scientists are performing 
advanced work on a number of theoretical approaches that 

offer important practical solutions 


Two of the areas are 


* Utilization of feed-back design techniques for optimizing 
complex dynamic systems 


* System verification by analog computer simulation 
. 


Significant developments in these and related areas hav 

new positions at both Sunnyvale and Van Nuys engineering cent 
Ihe complex nature of the assignments requires both flight 
controls experience and the ability to exercise individual initiati 
Inquiries are invited 


Suckbeed MISSILE SYSTEMS DIVISION 


research and engineering staff 


LOCKHEED AIRCRAFT CORPORATIO 


PAIA) ALTO + SUNNYVALE + VAN NUWS «© CALIFORNIA 





U.S.NAVY 


expands its fleet 
of cargo—passenger 


GRUMMAN 
TF-1 


ship-to-shore 


“TRADERS” 


oe 





powered by 


CYCLONE 9 
engines 


The U. S. Navy will soon have more Grumman 
TF-1 “Trader” cargo-passenger planes. These are 
the aircraft that ferry passengers and cargo between 
carrier and shore. An initial fleet of these planes 
has been thoroughly proven in five years of service 
for the Navy’s Fleet Logistic Air Wings. Their 
short take-off, long range, and high dependability— 
made possible by Curtiss-Wright Cyclone 9 engines 
— have made the twin-engined “Traders” indis- 
pensable in the rugged all-weather job of carrier 
resupply. 

The Curtiss-Wright Cyclone 9 — one of the 
world’s best-proven engines — is the powerful 
answer to many special problems and use-require- 
ments in modern aircraft, both military and civil. 
Powering transports, patrol and rescue aircraft, 
sub-hunters, trainers and helicopters today, the 
Cyclone 9 has the longest service background of 
any aircraft engine type. It is another example of 
Curtiss-Wright leadership in power for the present 
and future needs of military and civii aviation. 


YOUNG MEN! BECOME A NAVAL AVIATOR 


Apply at any Neveal Air or Recruiting Station 


WRIGHT AERONAUTICAL DIVISION 


CURTISS-WRIGHT 


CORPORATION « WOOD-RIDGE, N. J 


Worlds Snest SA trorgll Cngines 





Swiss Fly P.16 Fighters 


Second and third prototypes of Swiss-designed and built P.16 fighters, shown in test flight 
indicate earlier completion of third model (below) than had been expected 
Siddeley Sapphire powered fighter is conventional design with large flaps for operating from 
short, mountain airfields (AW July 4, 1955, p. 35) 


First prototype was destroyed in an 
accident 


Swiss canceled order for French Mysteres to build own fighter 


t Airmotive an 500 x 160 ft. ser urcraft, both | 
building car, the compan 
With investments of $3.1 milhon in lit gallons of fuel f 
ts engine facility and $150,000 in it OV im testing 
le installation, the new service base ce base ha underground 
will give SAC a $5.25 million installa tanks for 220,000 gallons of fuel 
SAC ile yperation tarted during 
World W if I] ma i cparate Sale 
on program calling for construction of Division was established at the end of 
more hangar space and a distributor the war After som 


; 


on 
The ompany ilso ha 1 $2 mil 


di ippointment 
boom failed to 
materialize in the I ifter the war 
Southwest Airmotive has now built it 


distributor sal 


sales and general office building within vhen the private flying 
the next five vears 

SAC’s Service Division is a dealer 
for Texaco and Magnolia products, and volume to a rate of 
the company prov ides four octanes of $2.5 milhon a vear, including sales to 


vas and JP-4. Southwest Airmotive 12 airline 
has a contract to refuel transient mili Ihe company is currently distributor 
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Armstrong 


ie 


MANUAL CONTRO 


M.C. MANUFACTURING CO. 
118 INDIANWOOD ROAD 
LAKE ORION, MICHIGAN 


West Coast Office; 716 Wilshire Blvd 
Sente Monica, Calif 


Representatives: 
D. & O. ENGINEERING CO 
P.O. Box 3107, Wichita, Kansos 


t. YOUNGS 
7520 12th, NE, Seattle 15, Wash 
‘ 


F.C. MINCH 
hr, 1132 Donson Drive, Deyton 10, Ohio 
cite ~ 





ELECTRIC 


PACKARD ae 
~< J. Make wiring jobs easy 


AIRCRAFT 
CABLE 


cable 
Aircraft 


manufacturers use it on the new 


Insist on Packard Electric 
standard of the industry! 
planes and you can use it, too, when 
wiring engines, lights, radios and any 
requiring 


other part or accessory 


eleetricity 


You'll find Packard Electric cable is 
easy to strip and handle. You can run 
it through small holes without injur- 
ing insulation. You can flex it, heat 
it, cool it--use it under most every 
conceivable condition of temperature 


and altitude. And though small in 


s* 


‘tee eee 
9 


with cable you can trust! 


diameter, class for class its abrasion 


resistance is unsurpassed. 


Packard Electric cable 
established 


Foot by foot, 
greatly exceeds all the 
measurements of uniformity and 
quality set by military and airframe 
In the 
replacement market it’s sold only by 
distributors 


manufacturers’ specifications 
reliable aircraft parts 
who stand ready to give you helpful 
suggestions and make fast deliveries 
when you need them 


Whether you're developing a radical 
new idea in aircraft modification, or 


simply doing routine rewiring, you’re 
an expert when you use Packard 
Electric cable. Ask for it by name. 
It’s quickly available in any type, 
size or color. Packard Electric air- 
craft cable is sold by leading distrib- 
utors everywhere 


oe 


Packard 


“Live Wire’ division of General 














FASTENER PROBLEM 


Sealing ring of new ESNA type 


Turboprop RC-121, 
WV-2 


A2500 nut meets all requirements 


Lockheed has presented a firm pro 
posal to the military for a successor to 
its RC-121 and WYV-2 early warning 
radar planes. 

Known as company project CL 257 
(AW Dec. 17, p. 23), the aircraft will 
be an extension of present aircraft im 
combination; that is, it will have Allison 
156 turboprop engines mounted on 
1649A Jetstream Starliner wing 

Additional modifications include in 
corporation of the new saucer radonx 
atop the aircraft which houses a new 
radar antenna, and generates some lifting 
surface as well. 

One test bed with the saucer dome 
has been flying for some time, under the 
designation WV-2E. 

Negotiations for sale of the airplane 
are being held with both Air Force and 
Navy. 











r General Motors’ AC Spark Plug 
Delco-Remy Div. and Packard 
Div B. Fk. Goodrich ¢ 
quip Corp., Glidden Co., Gould 
mal Batterie Corin Manufa 
Co., Jaeger Watch Co., I I 

te Cable Co., Borg-W 
Products Di \. P. Part 
lla d Batter I nited Ay 
Hamulton-Standard and Pratt & 
Divisions and nine division 


dix Aviation Corp 


Russians Find Thrust 
Rises With Radiation 


Ru iys it is experimenting with 
ive metals as a means of in 
ising ject engine thrust 
In reporting on new ipphi ition 
radiation chemistry discussed at the 
ent All-Union Scientific Conferenc: 
idioactive Isotopes and Radiation i 
v, Soviet scientist Nikolai Popo 


It has been discovered that qu kel 
id better combustion of the fuel mix 
in be achieved if a strong source 
ition placed near the combu 


ery difficult to achieve 
ishon of the fuel mixtur 
thout pulsation and 
have installec 


metal on the 
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per MIL-R-6855; resists gasoline 
salt water, jet fuels. To insure 
freshly molded seals for easy com 
pliance with ANA Bulletin 410, it 
is possible to order seals sepo 
rately for insertion on the job or 
for field replecement. Rings of 
different materials are also avail 
able to mee? varying operating 


conditions 


. 
i= 


Leakproof self-locking fasteners 
for integral fuel tanks 


Aircraft designers have eved the space-saving possibilities of “Wet Wing” or 

















ection of the wing must be 
fastened in such a way that highly volatile aviation fuels will not leak under the 
base of the tank fasteners or seep out along their bolt thread 

ESNA has just de veloped the first « mpletel practi il answer to thi pl yblem 
The new ESNA type A2500 floating anchor cap nut ee diagram) is a self 


locking anchor nut with an “O”-ring seal in its base. In test the nut has main 


integral fuel tanks for some time. But the “wet 


ibove 1) psi on either ile regardle t 


tained a perfect seal { 


fainst pre ure 
structural strain, vibration, or temperature hethes 
the bolt is installed or not. It is not destroy 

rhe type A2500 is the lightest nut of its type; 100 n h onl l 
It meets AN-N-5 specifications for operation between 
can be used for extremes beyond these limits by varying it mponent material 
such as the “O”-ring. It provides .050-inch maximum floating action allowing 
quick assembly in spite of slight misalignment of bolt hol The A2500 is 100 
seal tested prior to shipment. The basic design has been approved by the USAI 
Sizes range from 10/32 through sizes 1/4-28, 5/16-24, 3/8-24, and 7/16-20. A 
gang channel strip providing a series of 
regularly spaced A2500 nuts has also been 


cle signed 


The new Boeing 707 Jet Transport is among the first 
aircraft equipped with integral wing fuel tanks fas 
tened with the new ESNA type A2500 leakproof nut 


-————-— MAIL THE COUPON FOR DESIGN INFORMATION 
| 


Elastic Stop Nut Corporation of America 
Dept. N73-350, 2330 Vauxhall Road, Union, New Jersey 


Please send me the following free fastening information 


Details on A2500 nut 
ELASTIC STOP™ nut bulletin 


Details on A2500 nuts installed 


on gang channel strips 
Name Tithe 
Firm 


Street 





[EP 860 BOAT 


SRITICH OVERSEAS AIRWAYS CORP 


|] famous airlines* have chosen the superb soeing 70 7—to fly 


you in unbelievable comfort and quiet at 600 miles an hour. 


The 707—America’s first jet airliner is the brilliant new ex- 


pression of Boeing's unmatched experience in jel aviation. 


SSOEMM Is FOF 





IT PAYS TO TAKE A 
“Sesond Look” 
AT THE QUALITY IN THE 
TUBING YOU'RE USING! 





* 


J57 COMPRESSOR case before (left) and after (right) descaling by Temco process. 


, a. . ‘ : rgve . 
Klectrolysis Cleans ‘Titanium Vo 
Dallas—A new clectrolytic | f ra oe \2 If “perfection” specifi- 

> aiiichaut daimaiiaas G8 Genichaok Gan gpg — cations will improve the 

= ICI cit ting of th ener . nite ” vario I ( performance of your prod- 
levelopec ) emcee ircraf . I : cl , ‘. ~ wet... “good enough” 
, vate = ma me a tubing costs too much re- 

zoe mcy Otten result in Cam gardiess of the price! 








y)3 

‘4,~\f assembly costs are 

eating up your profits, TMI 

tubing knows how to save 

. | : - d money for you! 
Onn Hic’ 

Materials and Pr 


itent 





me 
The ‘‘second"’ look is typical 


of alert management and 


Hevinng rcatiin 


i¢ metal and make -66 deg. B pioneering engineers. They 





know by experience that 





“yesterday's'’ quality standards 
leave much to be desired. In the 
small diameter stainles steel 

and special alloy tubing field, 

TMI is setting the pace... and 
serving the best. There's a reason! 


*six blocks? seven blocks? ...it depends 
on your point of view 





TUBE METHODS INC® 


yeport Mentqemery County 





MANUFACTURERS « METALLUBGISTS « ENGINELES 





SPECIALISTS (6 TUBING 040 te 675 with 


TOLULR ANCES Oo 00! Whitin RroulReto 
BRIGHT section of F-101 tail section has been descaled. Top has oxide coating 
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) lands with secrets brought in from the stratosphere 


X-10 missile test vehicle 


returns with good news for electrical engineers 


New scientific data allows the Navaho Missile to leapfrog many R & D steps — 
go direct into advanced stages. Unprecedented success of the supersonic X-10 spells 
out this significant fact: The Navaho—an intercontinental strategic missile completely 
automated and constantly guided throughout its supersonic flight by self-contained con- 
trol systems —is one of America’s most advanced missile systems. 

This news is important to you— whether you are a 10-year veteran or a recent BSEE. 
Why? Because now you can start at the very top of missile technology —and reap the re- 
wards of being with a years-ahead company. 


In Missile Engineering you'll investigate applications of automation that 
are literally strides ahead of the field. You'll pursue them in pre-flight, prey 


40 immediate aration, checkout, fueling, countdown and firing. You'll work on “in-flight 
control and guidance systems so precise that even the environment withir 
career o ortunities the missile must be rigidly controlled 
Pp One of our immediate needs is for electrical engineers — especially those 
: . qualified in systems analysis, systems evaluation, component design and 
in electronic ground checkout. No matter what your experience has been it can be 
” useful to us 
systems analysis For complete details on these — and other engineering openings — please 


write: Mr. R. L. Cunningham, Engineering Personnel Manager, Dept 495W5 
Missile Development Division, 12214 Lakewood Bivd., Downey, California 


MISSILE DEVELOPMENT DIVISION 


NORTH AMERICAN AVIATION, INC. 
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Hot Drawing Extrusion 
Raises Fatigue Level 


Hlot drawing manganese steel produces 
140.000 


niform ultimate tensile strength 


fatigue-proot 
| Salle 


extrusion according to the 
Steel Co Il. The steel 
heated in a lead bath to a temperature 
200F and the 
reduced 30-40% 
the 


Chicago 


twcen critical point and 


en im carbide dies 


\A\ dies flatten out the crystals, the 
the steel 


ind carbon precipitation. 


rhile 


perature age hardens by ni 
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1 | ACCURACY! 


Each month 
Whittaker gyros 


mi 


5 of 


hundred 
are u 


l¢ wi h are 
to our nation s 

Ly 
of ¢ 
Whittaker gyros 


ements wit! 


y 
tica 
meet these 


requ a frejy 


rate of less than 2 
Whittaker Gyro will 
be pleased to place 
its experience and facilities 


> 


at your disposal 


’ Whittaker Gyo 


DIVIGION OF TEL ECOMPUTING 
CORPORATION 
VAN NUYS, CALIFORNIA 


STANLEY 7-OSOts 





Bei iia 
) AIRCRAFT 


SPECIFICATION TUBING IM STOCK.. 


*AMS- 6371 * AN-T-69 


4135 GRADE 
* AMS - 6372 
© MIL-T-6735 





To speed up the “Hustler” 
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we slowed down the Air! 


As Mach numbers go up 
can be reduced tremendously by « 
fractional errors in the positioning 
infet air ¢ ISCcI lo get maaxin n 
thrust, inl rn t be slowed down 
with mini mm drag and maximum 
pre ure re 

That 
Honeywell Aer 
Ditluser Control. one of 
installed in each engine nacelle They 
aqutomatical control the di 


contigur 


ent wi 
ion otf 


om 


Honeywell 
H Cwrouautal D Wd Low 


Engineers! 





CESSNA AIRCRAFT COMPANY - 


84 


ENGINEERS... 
ENJOY A SOLID FUTURE WITH CESSNA 


Join a company NOW whose planning for 
continuous expansion is based on a solid 
balance of military and commercial projects 

a balance that provides an interesting 
diversification of assignments and unre 
stricted opportunities for youradvancement 


Your family will enjoy the solid future 
Cessna offers, too! Wichita, third fastest 
growing city in the States, is a friendly city 

ideal for family living, education and 
recreation. Our plans for your future in 
clude assistance in furthering your educa 
tion and all the usual comprehensive 


» 


benefits. Why not investigate Cessna today? 


S800 BAST PAWNEE 


Choose your assignments in * Airframe de- 
sign * Weight control * Power plant instal- 
lation (jet and reciprocating) * Airframe 
tress analysis * Jet propulsion * Produc- 
tion liaison * Technical illustration * Cata- 
log & Maintenance writing * Engineering 
checking. Contact: Professional Placement 
Supervisor, Department AW 





WICHITA, KANSAS 


KEARNEY Ts CKER 


MILWAUD » 





TAPE-PROGRAMMED willing machine will be used by Martin Co. in POM SeaMaster 


Matador missile produc tion. Machine was developed by Bendix Aviation Corp 


‘Tape Milling to Cut POM Lead ‘Time 


Mart 


i Ila iD ' 


t if ." 


f POM 


Time Saving 


\ 


Part Capacity 


md 
will provic 
first production application of the principl 


BUCKETS 


and 


eV 
for AGT 


We design and build: 


e Forge Dies 
e Trimming Dies 


@ Investment Molds 


We machine to \'~ 
Forgings 
Solid Stock 
Investment Castings 


Centrifugal Compressor 
Wheels 


TTT *Your specifications 
AIRF OILS 


erm-electric 


METERS CO., INC. 


Ithaca, New York 





mew synchro 


250 hour life at 400°F. 
Unprecedented —65°F to +-400°F operating 
temperature range. 





Unique lubrication method. 
e Special alloy for electrical connections. 
Type 11-4133-01 is a size 11 torque transmitter syn- 
chro with 115V 400 cycle input. Accuracy is +15’, null 
voltage 175 mv, stator output 90 volts and phase shift 
6.5°. Impedances are 2ro=315 +- J1590, Zgc = 290 
t-J773 and Zrss= 520 +- J286. 
This is another Oster “first.” Write for further in- 
formation today. 
Engineers for Advanced Projects 
Interesting, carled work on designing 


transistor circuits and seroo mechanisms. Contact 
Mr. Zelazo, Director of Research, in confidence 


ofut 


MANUFACTURING CO. 
Your Rotating Equipment Specialist 


Avionic Division 


Racine, Wisconsin 


Other products include actuators, servos, AC drive motors, servo 
mechanism assemblies, DC motors, motor-gear-trains, fast re- 
sponse resolvers, servo torque units, reference and tachometer 
generators and motor driven blower and fan assemblies 








F-100 Rolls 


For Camera 


North American F-100D Super Sabre is 
photographed for the first tine performing 
a slow roll. Photographs were taken from 
the tail gun slot of an Air Force B45 
lornado bomber. The plane was flown by 
George Matteson, North American § chief 
production pilot. Sequence runs from top 
left to right. 
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BIG or SMALL 


they all Se > 
SHINE sesr 


SHINE toncer 
SHINE easier with 


The original chemically 

impreqnoted cotten wed 

ding — Cleans quicker, gives 

higher, longer-lasting gloss 

leaves protective film Saves AVAILABLE 
time, leber end meney! AT LEADING 
Avoid inferior imitations DistTRiBUTORS 


MANUFACTURED EXCLUSIVELY BY 
George BASCH Co. 


ee ee ee ee, 





Creat plore to build a career... 


| 


HOME OF WESTINGHOUSE AIRCRAFT EQUIPMENT DEFT 


“ © Weeting?! e desig 4} 
© €tectri yetes ' 
stact 


Creative Careers for 


AIRCRAFT EQUIPMENT 


Electric Power Systems 
Electric Accessories 


— WN, sige A Develop ae 


ENGINEERS 


Ws.0t8 Diegrees (or State Mewi«ten 


Exceptional Opportunities on 
Aicratt Motors Genera 
tors & Voltage Regulators 


hy: Westinghouse 
ELECTRIC “7 CORP 


AIRCRATT EQUIPMENT OFPT 
Lima, Obie 








INSTRUMENTATION 


RESEARCH 


a ay 
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MEDICINE 


plethysmograph 
pulse oscillograph 
sphygmomanometer 


Decker Aviation is a company of ideas. 

Not long ago, for example, Decker 
took the idea of an ionization transducer 
and brought the idea to reality . 
used it imaginatively to solve pressing 
problems in any number of far flung 
fields. 

In medicine, Decker applied the trans- 
ducer to the improvement of such basic 
instruments as the plethysmograph ... 
giving medical researchers a new magni- 
tude of sensitivity in their explorations. 

For geophysical research, Decker 





SEE 


METALWORKING 


s 


electronic comparator 

Capacitive micrometer 

thickness measuring 
systems 


snail —— 


a we 











AERONAUTICS PROCESSIN 





vibration pickups micro balance weighing 

gyro rotor preload humidity measurements 
micrometer electronic manometer 
altimeter 


per second. 


.. then 








COMMUNICATIONS 





light beam modulation 
signaling devices 


few millionths of an inch. 


hardly begin 


SCIENTIFIC 
RESEARCH 


vacuum measurement 
vibration measurement 


pressure measurement 


pressures at speeds in excess of a mile 


Applying new ideas to the micrometer 
comparator, Decker gave the production 
line an instrument for measuring an ob- 
ject without physical contact to within a 


All the examples listed on this page 
show the extent 
Decker accomplishments. For one prob- 
lem after another, we have found the 
idea .. . developed it into a solution... 
even manufactured 


of 





built prototypes... 


ideas ade possible instrumentation 2s ; 
ideas made _ possib instrumentatio Saiched lostrumente 


that, mounted in the nose of an Aerobee- 
Hi rocket reaching an altitude of 125 
miles, continuously and accurately meas- 
ured both ram and ambient atmospheric 


We would honor an opportunity to 
evaluate your problems. Our ideas may 
very well be their solution. 


DECKER AVIATION CORPORATIO 


N 
t ae q Philadelphia pie i 
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NEW AVIATION PRODUCTS 









Switches for Rockets 





Precision witch im t 
rocket installation and similar aircraft 
pplication are especially de n t 
resist highly corrosive cftect of 
ive gas ind adverse conditions found 
ith CX ed po mons of high pe Lh hy 


iltitude aircraft 
Designated 21AS seri 


vitche il 


high- ipacity unit ittached to rugged 
cam-type actuator Basi witching unit 
i qualified product under Militar 


Standard MS 24331, the maker note 
Model 21AS1 is a two-circuit doubk 
throw and 21AS82 is a single-pole singlk 
throw 

Micro Switch, 
neapolis-Honeywell 
Freeport, Ill. 


division of Min 
Regulator Co., 


Jet Blast Fence 


Air Curtain jet blast fence utilize 
tructural — steel 
orrugated, galvanized steel 
heets bolted to a flush mecrete pier 
Steel sheets are ¢ peciall urved to « 


flect blast vertically to dissipat t 


7 mye 
ahhh il 


bo} ey 


imple framework 


he VV Pape 


energy, prevent blast from hin 
the top of the fence 
\ concrete fence of similar charact 


ti is available for higher temperatur 

A rplant of the rocket t px mom 
expen ce water-cooled tence 1 peng 
developed fo ifterburner and other 


cKet appli ition 


Lynn Engineering Co., 
San Francisco 4, Calif 


Russ Bldg., 


Reference Junction Compensator 


Miniatu ret ie unct 
cnsat n ure 1} im. 3 
veigh O7 ind 3 1 brid 
! dad fo the mca 
t a third ltage ntinuously equal 
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Truck for Liquid Oxygen/Nitrogen 


Built to ASME and ICC specification in 500-3,500-gal. capacity, liquid oxygen and nitrogen 
trailer truck transport units have bottom fill and discharge line, top fill line, quick pressure 


buildup system, extended stem valves on liquid lines ending with quick couplings. Powder 


in vacuum insulated equipment is utilized. Builder is Hofman Laboratories 


St., Newark, N. J 


219.221 banmet 


expected measured te nperature t 


ent reversal of circuit iItage polarit 
Unit potted afte eml 
temperatul RE\ Silast st 

t 1 DC ritire ! 

th, bot | 


{ ' { i 
Thermo Electric Co Inc., 


Brook, N. | 


S iddle 





Dynamic Strain Analyzer 






] j ; 
Sabre Metal Products, Inc., 8000 W 
1 wl ch 47 St.. Lyons, Ill 





Servo System Analyzer 


Model F S p , f 








Polyphase Instrument Co., Bridge 
port, Pa 


Magnetic Sweeper for Airports 


‘ 











thermal thicket 


Lhe thermal barrie 
lircratt in be rach 
ilo 


| 
ict hia hy 


arpenter 


improved alloys for elevated temperature service 








manhandling the “Hustler” demands 


, instant control response 

Servo Corporation of America, 20-20 
Jericho ‘Turnpike, New Hyde Park 
N. } 


ie em ena eaneibennecnaibenanamensanansenl 





t maom int 


Photographic Products, Inc., L000 


No. Olive St., Anaheim, Calif ... PACIFIC REGULATORS maintain 
constant cable tension for precise control 
under ALL conditions! 


With today upersonic speeds, faster climbing ability and 

ceilings, the problems of maintaining instantly oordinated 

are magnified 

Atmospheric and airframe temperatures vary wider and faster. Stru 

tural problems are increased by high speed designs and the increased 

performance demanded. That's why automatic compensation of control 

cable is increasingly important on advanced performance aircraft suct 

as Convair's new B-58 Hustler 

All the principal cal le control systems on the B-58 are Pacific Regulated 
VTOL Velocity Recorder because these simple, mechanical devices continually compensate for 

both thermal and mechanical variations in the system as they occur! 

Ihe same accurate control response is available at all times under al 

flight conditions! 

In addition, Pacific Regulators allow a significant reduction of the rigged 

tension of the system because cable tension stays as rigged. This mean 

a reduction in friction and wear in the system, and can also result in a 

very considerable weight saving 


NOW AVAILABLE For complete information 


write for new Pacific Regulator Catalog! 


PACIFIC SCIENTIFIC CoO 
P.0. Box 22019, Los Angeles 22, Calif 





ue 
LOS ANGELES SAN FRANCISCO+ SAN 

‘ aheim, Cs 

V'ask Corp., Anaheim, Calif DIEGO © SEATTLE # ARLINGTON, TEXAS Without obligation, please 


f 
P é REPRESENTATIVES Control Cable Regulator Catalog 
Oxygen Regulator Weighs 1'/2 02. AERO ENGINEERING CO 
Atlanta, Ga. « Baltimore, Md 
Miniature oxygen regulator weig indianapolis, ind. « Mineola, L.1., N.Y 
, ring | Columbus, Ohio « St. Louis, Mo 
OZ md measuring ,n ! ‘ GARRETT MFG. CORP Toronto. Canada 
thick, permits user to dra . in England: TELEFLEX PROD., LTO 


, in France: SARMA— St. Vallier 
n with normal breathing, m . one 
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NEW 
UNIVERSAL 


SYSTEMS 





meet 90% of maynetic tape data recording needs 


You get all the precision and 
accuracy of a custom design and 
the off-the-shelf availability and 
dollar savings of a “‘package”’ de- 
sign in Davies new Universal Tape 
Systems 

Every component has been de- 
signed to provide maximum flex- 
ibility consistent with overall sys 
tem accuracy. Interchangeable 
electronics match the system to 
your individual requirements . . 
now and for years to come. Specify 
a Universal System that satisfies 
your immediate requirements. . . 
adding tracks of data capacity as 
requirements grow 

Any one of the maximum of 
fifteen tracks provided can carry 
data recorded by any one of the 
three major techniques. Inter 
changeable Direct, FM,and PWM 
electronics assure you a vital data 
recording system... able to han 
dle each new job as it arise: 
Standard options are also available 
to meet the special needs of tele 
metering and multiplexed data 


Among the features of a Davies 
Universal Tape System never be 
fore available in “‘package”’ equip 
ment are six tape speeds at the flip 
of aswitch... automatic switching 
discriminators that match tape 
speed at the transport . . . precise 
phase coincidence of data among 


Obtem your Scotch Brand recording tape for « 


trumentatior 


- 


all tracks . . . and facilities for elec- 
tronic flutter-and-wow compensa- 
tion. Every item has been proved 
through years of service in jets, 
missiles, and on the ground. 
Here’s a brief rundown of the 
options available to you when 
specifying a Davies Universal 
Tape System that will grow with 
your recording requirements 
Transport: Standard transport of 
fers up to six speeds, selectable at 
the flip of a switch. Precision 10! 
or 14” reels available for 1’’ or 
1'.”’ tape. Three-speed transport 
optional for PWM systems 
Heads: In-line multitrack heads 
permit up to 15 tracks on 1! 
tape, assure precise time and phase 
coincidence of data among all 
tracks Separate record and play 
back heads provided. Interleaved 
head stacks permitting up to 30 
tracks on |! tape, optional for 
telemetering, other applications 
not requiring data coincidence 
Direct Recording electronics record 
and playback data from 100 to 
100,000 cps. Ideal for high fre- 
quency data, also for recording 
complex wave forms made up of 
many frequency multiplexed sig- 
nal channels. Bandpass type dis- 
criminators provided for recover- 
ing multiplexed data. 
FM electronics frequency modu- 
Honey «ee justrial Sales Office 


cording needs al your neares 


late a stable carrier with the data, 
to provide extremely accurate data 
reproduction, independent of tape 
variations. 
Pulse Width Modulation (PWM) 
electronics permit up to 90 chan- 
nels of quasi-static data on each 
tape track. All PWM electronics 
are compatible with standard key- 
ers and decoding equipment. 
Flutter-And-Wow Compensation 
electronically eliminates the ef- 
fects of tape speed variation. In- 
cluded as standard equipment 
whenever discriminators are used 
for data recovery, they can be 
accommodated by every Universal 
Tape System. Compensation per- 
mits FM channels of a Universal 
Tape System to preserve a high 
signal-to-noise ratio—better than 
50 db at 30 ips, for example. 
COMPLETE INFORMATION on 
Davies new Universal Tape Sys- 
tems, and how they can satisfy your 
magnetic tape data recording needs 
is provided in Bulletin 2701. Write 
for your copy to Minneapolis- 
Honeywell Regulator Co., Davies 
Laboratories Division, 10721 
Hanna Street, Beltsville, Maryland. 
Or call Webster 5-2700 


Min nw BaP OLS 


Honeywell 


DAVIES LABORATORIES DIV. 

















turer reports. Low suction required to 
open the regulator valve minimizes high 
altitude pilot fatigue irtually chim 
nates breathing contaminated air a 
result of mask leakage incurred by exer 
tion in breathing 

Dual functions also are noteworth 
Regulator operates on a mechanical 
pilot valve principle and flow with th 
demands of the user, doc not flow 
during exhalation; with an increase in 
altitude, a bellows device increases ox 
gen pressure in accordance with a pre 
determined breather schedul 

Acronautical Division, Robertshaw 
Fulton Controls Co., Santa Ana Free- 
way, Euclid Ave., Anaheim, Calif. 


Control Force Sensors 


Control force sensors, adaptable to 

| ontrol climinate break-out 

n to permit pilot to command 

ring rates lower than those po 

ble with manual control iccording to 

the manufacturer 

Stick forces per G ind normal “‘feel 

for mav be varied or held constant 
over the performance rang 
craft, and artificial dihedral 


1 tated 
rit of manual 
the controls at 
kpit duties. Unit 
ral confhigurat 
ter F-100 and 
upment is available ¢ 
Ol ( vheel ind rudder pedals 
Lear, Inc., 110 Ionia Ave., N.W 
Grand Rapids, Mich. 
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The R. C. Allen damped rate 
gyro is the result of fourteen 
ears proven-in-flight preci- 
sion instrument experience 
Now in full production in a 
new pressurize d, aul condi 
tioned plant, the R. C. Allen 
damped rate gyro has a wid 
range of applications, The 
unit is small, efhcient and hermetically-sealed. Meets environmental 
conditions specified in MIL-E-5272A. Requires no heater for 
damping from .2 to 500 times critical, with temperature compensa 


tion from —55°C to +80°C. We will desien t prototype for your 


requirements and send on consignment for your evaluation 


Turn and Bank 
INDICATORS 


Get quality control to the most rigid 
standards with the R. C. Allen Turn 
and Bank Indicator, yet at tremen- 
dous savings in equipment costs, A 
standard model for all applications is 
available and now in use in thousands of civil and military air- 
craft. Manufactured to government specifications, MIL-1-7805 and 
CAA ‘TSO C3a, No special provision necessary for in tallation. 12V 


DC or 28V DC with dial marking combinations to your pecifications 


Write for infors 


mation on R. C 


cre: ROAM 
instruments or en Aircraft Instrument Division 


send u your spec . 
: f C. ALLEN BUSINESS MACHINES. IN¢ 


ifications fora pro 


totype to be sent wth ret Aven ie, S W., Grand Rapids 2 M; higan 
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on consignment, 





FLUTTER DAMPERS 


by HOUDAILL 


~ > 


On, CO 
... performance > ae 


proved for every 


control surface 








application 


for them « 
ind per Normall 
vin VETL.-€)0-S606) fhuid “available at a 


the may be furnished 


vith the new high-temperature fluid 


‘ it 
\ therm: tuti ive ASSUTES | 
ipimy characteristics over a te 


» to 400°F and above 


CONTINUOUS TESTING and rigid « 
trois are t dard pf cedure if Houda 


~” 


| WRITE FOR TECHNICAL BULLETIN , 


HOUDAILLE INDUSTRIES, INC. 


BUFFALO HYDRAULICS DIVISION 
537 East Delavan Avenue e _ Buffalo ll, N. Y. 


Pioneers in developing aircraft vibration-control devices 





CALIDYNE 
WHAT'S NEW NE 177 SHAKER SYSTEMS 





Publications Received: 
Realities of Space Travel—Ed. by L. J 


Carter—Pub. bi Putnam & ¢ ompan | bail oes 
| td 4. (,reat Ru « ll St | onaon ieee Ineenent 
WCIl, England. Approx. $5.00; 431 pp 

upto LBS. 


Sclected Papers of the British Inter 
incta Society which present the LOAD AT10G 


known facts about travel in outer spact 


Aircraft of the Royal Air Force 1915- The Model 177 is one of a new s Je-band” shakers 
aa designed for higher trequer 
537—bv Owen Thetford Pub by Put requirements. it is the Basic Unit 
¢ + CALIDYNE Vibration Test Systems. Os 
nam « ( ompanys | td . +2 Great Ibs. are generated and precisely itrolied over wide ranges for v 
aol a of products up to 411 Ibs. maximum load. Any of these five Vit 
Ru * II st. I ondon Wwe I, I ngland New Model CALIDYNE 177 Shaker will enable you to 
\pprox $7.00 525pp 1. Discover effects of “brute force” shaking on your assemt 
| , to withstand vibrations far beyond those of normal ope 
Knevclopedia of all aircraft which 2. Provide factual vibration data essential in determining 
ee : ; damping characteristics 
nave erved with the Roval Air Force 3. Determine results of fatigue testing at extremely high stresses 


nce its inception on April 1, 1918 to 


; 


CALIDYNE VIBRATION TEST SYSTEMS USING NEW MODEL 177 SHAKER 
d 1) System | Type of Force Power Frequency Meximum loed ] 


the presen 
Number | Vibration | Ovtpyt | Supply | Range § 10g | 206 

. : . T] 177/86 | Sinusoidal | 3500 ibs.) Electronic’ 5.2500 cps.) 261 ibs 86 Ibs 
Nuclear Power Engineering—by Ilen: 2| 177/180) Sinusoidal | 5000 tbs.| Rotory | 5-2000 cps.) 411 Ibs. | 161 Ibs 
( Schwenk Henn Pratt Co ind 3) 177/186) Sinusoidal | 5000 Ibs.| Electronic) 55-2500 cps.) 411 lbs 161 lbs 
are Joe 4) 177/190 none 5000 Ibs. | Electronic | 5-2500 cps.) 411 tbs 161 tbs 

Robert H. Shannon, United Engineer | inusoida 
| 177/190 | Rendem! | $000 Ibs | Electronic | 5.2500 cps 411 tee. | 161 the 


ind Constructor Inc Ed. bv B. G 
t Thi te perform with Rand Si Tap Mixed J 


Skre ower Magazine—Pul wa 
\ krotzk of Po I | ig qiey Pu A separate Bulletin 17700 details the specifications, performance data ba nponents and 
NicGraw Hill Book Co 0 West accessories of the new Model 1/7 CALIDYNE Shaker and its five Shake ystems. For engi 
neering counsel in applying Controlled Vibration to your research and testing. call us here 


t2nd St., New York 36, N. Y. $6.50 at CALIDYNE — Winchester (Boston) 6-3810 
: * i THe 
book, planned for engincers ] 
wlan and executive concerned @ t} ALI DY Rd E 
t, i COMPANY 


17O CHOLES STREET, WINCHESTER Mati acwusetts 
J 





Citi il powce! developmen 

clear explanation of nuch 
OWCI plant design, construction, and 
peration are described in on on 
nient volume 


U). S. Aviation Today—Pub 
National Aviation Educational ¢ 
1025 Connecticut Ave N. W Wash 
neton 6. D. ( § 35 24 pp 

Detailing the latest aircraft, mussil 
nd aviome equipment, this booklet NEW 
resents the ichicvement m lation 

- eee 


luring 1956 


Vhe Gee Bee Story—by Charles G TEFLON , 
Mandrake~Pub. by Robert R - New Ben-Har Braide cm ind Winding Tape 


Longo, 
ombines two supenor-insulation materials——-DuPont 


1318 Beaumont Drive, Wichita 4 
Kansas. Over 106 pp GLASS Teflon and glass fibers. Fibers , Teflon coated 


lhis is the storv of the Granville before braiding to maintain rough texture and assure 


Brothers, their aircraft, and their con tight knots-—and to eliminate abrasive action of the 
tributions to aerodynamic engincering FIBER glass. Ben-Har Tapes will not shrink and cut 
Liberally illustrated through insulated wires. They are pliable from 

. LACING 100°F, to 500°F. They are non-absorbent and inert 
Automation: Its Purpose & Future— to most known chemicals and oils completely 


by Magnus Pyke—Pub. by Philosophical wax-free and fungus proof 
Librarv. Inc.. 15 East 40th Street, New TAPE . 
Available in 3/64, 1/16, 3/42 and 1/4 inch widths 


York 16, N. Y. $10.00; 191 pp 
PI in Offwhite. Also available in 8 colors and Black on 


As its title indicates, the book dé 
cribes the advent of automation, cur special order, Write for prices und samples 


rently automatic processes in variou i 
SENTLEY, HARRIS MANUFACTURI? 
industries, and the factors affecting the ' 
peed with which it is likely to spread 
in different countries 


High Speed Flight-by FE. Ower and BENTLEY, HARRIS 
J. I Nayler—Pub. by Philosophical 
I brary, In . 15 I ist 40th Street New *T.M. Owens-Corning 


2105 Barclay St Conshol 
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COMPLETE DESIGN FLEXIBILITY 
WITH EVERY TYPE OF 
SHOCK ABSORPTION 

FROM CLEVELAND PNEUMATIC 


Any aircraft landing gear requirement you have vith special CPT pressure seals. (Tests w 

can be solved by Cleveland Pneumatic. The geas ful up to 8,000 psi static.) 

can be designed around a conventional AERO! i ll us your landing gear requirement it th 
new-type high-pressure AEROL, or a Cleveland t. Cleveland Pneumatic designs and build 
Pneumatic liquid spring. We engineer and produc« ypes of landing gear, recommends the type best 
all three types of shock absorber or your service needs 


If space aboard is extra-tight, the small-cubags 





Cleveland Pneumatic liquid spring gives you th 
greatest shock absorption in the smallest packag 
Static pressures as high as 20,000 psi can be used 

Another weight- and space iver 1s the higl 


pressure AEROL. It was developed by Cleveland 











Pneumatic to operate at 5,000 psi static pressur 


SLEVELAND PEUMATIC 


TOOL COMPANY *« CLEVELAND 656, OHIO 














| 7 LIQUID SPRING ON 


LOCKHEED F-104 PROVIDES 
MAXIMUM IMPACT 
ABSORPTION IN LEAST SPACE 


















High-pressure seals developed by 
Cleveland Pneumatic provide leak 
proof operation at static pressures up 


to 20,000 psi 


THREE PRESSURE-RANGES 
OF AEROLS SHOW BENEFITS 
OF HIGH PRESSURE 


Comparison of (left) standard low 
pressure AEROL, (middle) medium 
pressure AEROL and (right) high 
pressure AEROL. Note reduction in 
diameter of shock-absorber package 
Weight with Ov » Weight with Ov 

196 144 ibs 


los 
Piston 0. D 



















' 
Experimental Work 








. 
arts * 
and Special Goges 














Process Development Special Machinery 








of these 


wonecow 


services 















Winslow Standard 
Guillotine Gage 











ting. 


Winslow Standard 
Multi Jet Gage 












4. 


Winslow Stondeord 
Length Goge 





do you need? 


\ 


Comparator 
Chart Making 


Gaging Procedures 




















A CREATIVE ENGINEERING SERVICE 
FOR PRECISION METALWORKING 


For any precision metalworking plant, Winslow offers a complete 
consulting engineering service that covers everything but actual 
design of the product and its actual manufacture. This service 
is based on years of working in close co-operation with all of the 
country’s aircraft engine manufacturers and on Winslow’s large 
investment in metalworking research. 


Starting with your part print, Winslow works out process prob- 
lems, determining how the part can be efficiently manufactured. 
Equipment is specified and floor-planned. Special machinery 
needed is designed and built by Winslow, as well as special tools 
and gages. Efficiency and accuracy control procedures are set up. 


Winslow's large staff of engineering designers and metalworking 
experts represents long experience with a great variety of 
different problems. Winslow has completely set up a number of 
plants for important manufacturers. All of Winslow's consulting 
service —or any part of it—is available to you 


WRITE FOR ENGINEERING BROCHURE 


Winslow's “Engineering Brochure” describes in detail the 
Winslow consulting service, tells how Winslow works with cus- 
tomers. Included are actual case histories of typical Winslow jobs 
and the Winslow customer list. 


Winslow's Guillotine, Multi-Jet and Length Gages ore the stondard of the jet en- 
gine industry for blade contour, thickness and length control. Like other Winslow 
goges, they feature Winslow's unique “interchangeable ports” design to cut costs, 
ovoid obsolescence, give “More Accuracy for Less Money.” Write for literature 


WINSLOW MANUFACTURING CO. 


LEVELAND, OWMIO 
1751 East 23 Street 14 


131! Main Avenue (13 
AN NUYS. ¢ 


4916 Victory Bovleveor 








York 16, N.Y. $10.00; 227 py 

Thi book describe the histor 
pecial problems, and current method 
of research and experiment related t 
high-speed and supersonic flight 


Viscous Flow Theory Il: Turbulent 
Flow—by Shih-I Pai—Pub. by D. Vai 


Nostrand ( In Alexand 
Street, Princeton, N. J. $6.7 77 Pp 
I hie econd in a tw lun VOTh 
on vi us flow theor th book p 
sents for the first time a detailed 


tematic treatment of the fluid dvnami 
of turbulent flow 


Energy—by Sir Oliver Lodge—Pu 
John | Rider Publisher In | 
West 14th Street, New York 11, N. ¥ 
>| 64 pp 

This is a modernized reprint of tl 
original work dealing with the { 
of energy and making clear fundame: 


tal 





Antennas—by Alexander Schure—Pub 
by John IF. Rider Publisher, In Ll 
West 14th Street, New York 11, N. ¥ 


51.50; 88 pp 
Volume 14 in the Electronic Tech 
logy Series by Dr. Schure, it cover 
both theory and practical pplication 
transmission lines, the basic antenna in 
put impedan ( polarization ct fron 
the basic dipole, through parasitic ar 
ra long wire and othe intenna 
W ave Propagation—| Alexand 


Schure—Pub. by John F. Rider Pul 


lisher, In¢ 116 West 14th Street. Ne 
York 1] NX \ se | . 6+ py 

Phi book deal with th fun 
nental nature of clectromagnetic radi 
tion ring th rou fact | 
ved in the makeup and transm 


I 
if clectromagnetic wave with empha " 


th propagation of th c wave 


Phe Conquest of the Antarctic 
Norman Kemp—Pub, bi Philosophi 
Libra In 1S Kast 40th Street, New 
York 16, N. Y¥ 54.75: 15 pp 
An imntenm report bringing togethe 
| available information on four sepa 


it expedition British NX \ Zeal mK 
American, Russian, which are, this vear 


ASTM Standards on Petroleum Prod 


ucts and Lubricants—Available from th 

American S icty | lesting Materia 

lo R Street, Philadelphia 3, Pa 
th-covered edition ‘ 
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COCE TAILS 
FOR 
ROCKETS 


Well blended! Rockets are 
meticulous drinkers. They like their liquids mixed 
in precise proportions. That's why in missile and 
rocket ground testing and airborne telemetering, 
Potter Electronic Flowmetering Systems have become 
standard equipment. The POTTERMETER 
is the only flowmeter which features 
the hydraulically positioned, bearingless rotor. 
‘For more than 15 years, POTTERMETERS 
hay ‘successfully vsed for precision 

S ro . -455°F, to 1000°F.! 


POTTER AERONAUTICAL CORP. 
engineered U. 8S. ROUTE $22 « Union, New Jersey * MUrdock 6-8010 





ENJAY BUTYL 
electrical wonder rubber OFFERS TRIPLE VALUE 


Performance! Versatility! Economy! In all three, Enjay Buty) is the world’s 
outstanding rubber value. In a wide variety of applications, Enjay Buty! 
rubber stands unmatched in its ability to resist ozone and corona, impact and 
abrasion, moisture and weathering... properties that contribute to the 
outstanding performance of Butyl-made products. 


Instrument transformers, underground service cables, high voltage indus- 
trial cables . . . in these, and many other electrical applications, Enjay Buty! 
out-performs and out-lasts all other types of rubber, synthetic or natural. 


Low-in-cost and immediately available, this truly wonder rubber may well be 6 U T y i 


able to cut costs and improve performance in your products. For further 


information, and for expert technical assistance, contact the Enjay Company. 
Enjay Butyl is the greatest rubber value 
in the world . . . the super-durable rubber 
Pioneer in Petrochemicals with outstanding resistance to aging «+ 
abrasion « tear « chipping «+ cracking « 


ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N.Y. ozone and corona + chemicals + gases « 


Akron + Boston + Chicago + Los Angeles « New Orleans + Tulsa heat « cold « sunlight «¢ moisture. 








AVIONICS 
Solid State Advances, Trends Detailed 


; 








By Philip J. Klass 
New York~Solid-stat: , : Revolution In 
ionize avioni Components 


h prom 


cuit ad } " h ; , +] 
: : Potentiometer that uses no sliding con 


I] 
© Low-frequency Hall gvrator 
1] Foot ’ ' 


tacts, a relay that has no moving parts, a 
variable capacitor that can be electrically 
tuned, and gyrator that operates at low 
frequencies in apparent violation of basi 
laws of electricity—these are some of the 
semiconductor components commg out 
of solid state physics research which a 
described in Aviation Week's report on 
the recent symposium on Solid State 

* Nlagneti potentiometer 


Phenomena in Electric Circuits 





»} 


istifut 
Va R 
d the ymposium 

he Air Foree Office of 
irch, the Office of Naval 
| ’ Signal Corps Engineering 
| Oo ri id the Institute of Radio 
| 


Military Interest 


(ine it 1 ) lita I nposium Cah 


i] ®@ Electroni ommutator 
e Cryotron amplifier 


® Semiconductor — variabk capacitor 


Phiat the | nee ! rP-N t 


copper lad board with etched doughnut hia pe lacole 


MINIATURE low-cost switching (left) is possible using 


naterial which conducts when illuminated by clectron beam. Matrix for computer switching (right) empl 
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for temperature testing 
in the laboratory 
or in the plane... 


Constructed with the same care as 
our aircraft temperature indicators, 
these pyrometers bring “aircraft 
quality” to the test engineer. 


MODEL ig above, has been used 

ivel motor car manu- 
facturers ou road testing on the “Proving 
Grounds’ — where performance counts. 
Housed in rectangular bakelite case, has 
6” hand drawn scale and is fully compen- 
sated for ambient temperature. Made in 
ranges listed below, with suitable ther- 
mocouple materials. 





MODEL 253B, left above, has seme type 
movement es our aircraft pyrometers. 
Housed in flanged, 4° round, bakelite 
case for panel mounting. 


MODEL 20B, right above, has same 3” 
steel case and same movement as our 
aircraft panel indicators, Both are fully 
cold-end compensated and available in 

d ranges listed, with suitable 
thermocouple materials. 


STANDARD RANGES—All Models * 
FAHRENHEIT 

Zero to 400, 600, 800, 1000, 1200, 

1600, 1800, 2000 and 2500. 
CENTIGRADE 

Zero to 200, 300, 400, 500, 600, 800, 

1000, 1100 and 1400 


Furnished with white scales, black mark- 
and pointer or, with black scales 


ing» 
white markings and pointer if fied. 
For best results use LEWIS — 
couples, Leads and Selector Switches with 
these instruments. 


THE LEWIS 
ENGINEERING CO. 


Manvtacturers of Complete Temperoture 
Measuring Systems for Aircraft 


NAUGATUCK, CONNECTICUT 





SOLID-STATE MASER, 


a nncrowave 


to offer major gains in radar and communications. 
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LEAR TRANSISTORIZED AUTOPILOTS 


AT THE VERY DAWN of the jet transport age, Lear automatic flight 


controls are already in the air guiding Air France's Caravelle jet 
transports on route indoctrination and demonstration runs. And 
when the Caravelle enters regularly scheduled passenger service 
next year, the first all-transistorized airliner autopilot, a Lear L-17, 
will be at the controls, providing standards of safety, accuracy and 
comfort beyond a human pilot’s ability. 

Manufactured by Sud Aviation of France, the Caravelle is scheduled to visit 
the following cities: WAasHINGTON, D. C., May 8-13; ATLANTA, May 13 
MiaMi, May 15-20; Daas, Ft. Wortu and Houston, May 21-23; Ka 
City, May 23-26; St. Louts, May 26-27; Cuicaco, May 28-June 3; Denver, 
June 3-5; Saut Lake City, June 5; Los ANGELES, June 5-10; SAN FRANCISCO, 
June 10-13; SeaTTLe, June 13-17; Cutcaco, June 17-19; New Yorx City, 


June 19-20; MONTREAL, June 20-23, Goan in 








Frozen on the outside, | y, 


warm and ready to 
go on the inside! 


The*Mars"* makes the difference ia =| t( \ | 


EXTREME COLD in Arctic operations has little effect on 100 pounds, is smaller than a two-foot cube. It starts 
the compact, reliable Mars auxiliary power unit used easily from 130F to —65F ambient temperatures, oper 
on the Boeing KC-97 tanker, Often running continuously ates on a variety of fuels, is simple to maintain, ane 
day in and day out, the dependable Mars-powered gen- requires infrequent overhauls. In addition to the KC-97 
erator set keeps the cabin comfortable at below-zero Mars auxiliary power units are employed on the Dou; 
temperatures. It supplies electric power also for engine las C-124C, the Lockheed C-121C and Convair C-131B 
preheating and starting systems as well as for other aux- Perhaps the Mars gas turbine can help solve your 
iliary equipment, need for a light, compact, powerful engine. Write to 
Solar's 50 hp Mars gas turbine is the heart of the Dept. D-23, Solar Aircraft Company, San Diego 12 


airborne power unit. The Mars engine weighs less than California, for more data on the Mars vas turbine. 


WRITE FOR BOOKLET 


New bro« hure describes a oe 
Solar gas turbines how SOLAR \ 
they work, advantages a=? SAN DIEGO 
they offer, Ask for a copy. AIRCRAFT COMPANY DES MOINES 


* Mars is the registered trade mark for Solar’s line of 50 hp ga 


104 











Research Pays Off 


Direct 


search which secks knowledge and under 


military gains from basic 1 
standing instead of being directed toward 
specific military objectives is pointed up 
by recent developments in solid-state 
physics 

Five years ago the military services 
were criticized for supporting extremely 
low-temperature research because it had 
Yet out 


of this research has come the new Maser 


no obvious military application 


microwave amplifier which the military 


services are now hailing as a potential 


producer of a technological breakthrough 





in the radar and communication fields 


Ihe Crvotron, another new device 
which stems directly from low-tempera 
| ture research promises a major reduction 
in the size and cost of digital com 
puters 


End of the pay-off is not in sight 
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Aircraft Assembly 
Engineers prove it: 


LAMINATED SHIMS OF 
AM. 





SAVE TIME! CUT COSTS! 


With all laminations smoothly 
surface-bonded, LAMINUM looks 
and acts like solid metal, yet 
simply p-e-e-l-s for a thousandth 
fit—right at the job. 


VY in ALUMINUM 
with laminations of .003” 


V we STAINLESS STEEL 


with laminations of .002” or .003” 
—also in Mild Steel and Brass. 


Newly published Engi- 
neering Data File con- 
tains detailed informa- 
tion. Write for your | 
copy; there’s no obli- 
gation. 


LAMINATED SHIM CO., INC. 
Shim Headquarters since 1913 
5106 Union %t., Glenbrook, Conn. 





Texas Instruments transistorized timing devices 


6 7 8 9 9 © 11 #12 


i 19 20 
22 23 22 22 94 75 7% OF 


3 M 18 16 
20 21 


5 16 17 18 


timing | reliability | application 


@ No moving operational parts 

@ Accuracies up to one part in 50 million 
@ Intervals from microseconds to months 
@ Instant response without warmup 


@ With '/, the space; '/, the weight; a small fraction of the power 
needed for timers based on other methods 


@ Qualified under all applicable MIL specifications 


Already in production, TI transistorized timers are blazing 
new trails in applications and in performance with extraor 
dinary accuracies and with interval variations to infinity 
improvements never before practical because of size weight, 
power drain, and maintenance limitations 


Designed for repetitive or continuous sequential timing or 
programming, these lightweight, dependable timers are now in 
production at Texas Instruments for use in camera timing, flare 
dropping, bomb release, mine laying, and sonobuoy placement 
These are just a few of many potential uses. And, since modifi 
cation engineering only is required, these remarkable TI timers 
can be built to your specifications within reasonable lead-time. 
Contact Apparatus division . . . 


“= |EXAS INSTRUMENTS 
INCORPORATED 


6000 LEMMON AVENUE DALLAS &9. TEXAS 


— 


3-D Radar Tracker 


Track-while-scan system capable of auto 
matically tracking up to 72 targets in three 
dimensions, is a hybrid digital-analog de 
vice Error sensing is performed in analog 
fashion while device is controlled digitally 
by a digital computer which controls and 
12 urcratt 


tracks Developed by Westinghouse Ele: 


displays information on all 


tric Corporation's Electronic Division in 
Baltimore, new device employs 1,500 tran 
sistors and 11,000 diodes. System has been 
under test for 10 months 
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ROBERT L. EARLE, EXeCuTIVE VICE PRESIDENT, is second in command 
of the Marquardt engineering-production team. He is shown alt Marquardt’ s 
new production plant now under construction al Ogden, Utah 


Freedom to pioneer — freedom to grow these supersonic powerplants for the Boeing Bomar: 
£ 4 


are the challenges and new engineering opportuni interceptor missile. And in Southern California's 
ties at Marquardt Aircraft. San Fernando Valley, Marquardt professional 
Through these freedoms, Marquardt stands engineers are involved in a major expansion pro 


established as the leader in ramjets, “powerplant 
of the future.” 


gram for design, development, and test of new 
ramjet engines and turbojet and ramjet controls 

Through these freedoms, Marquardt leads the w ay af, Desmen & clue an ee oe : 
into advanced engineering projects. for yourself and your company, we invite you to 
These freedoms — pioneering and growth — are as investigate the opportunities at Marquardt Ai: 
individual as each professional engineer, as col craft, today. Please contact Jim Dale, Professional 
lective as the entire Marquardt team. Through Personnel, 16551 Saticoy Street, Van Nuys, Calif 
them, Marquardt now offers new and unlimited 

opportunity for professional engineers in two of 

the West’s most stimulating areas. At Ogden, fa f* 


Utah, in the heart of the Wasatch Mountain Mar lal tig } 
vacation area, Marquardt is now constructing a mIRCRAST CO 
~~ 


multi-million dollar production plant to produce 





VAN NUYS, CALIFORNIA : OGDEN, UTAH 


FIRST IN RAMJETS 





Normally, in producing welded pipe, the weld is made at the top. But 
gravity plays a nasty trick. It tugs at the fluid metal in the weld zone, 
pulling it down toward the middle of the pipe. The result, particu- 
larly in the heavier gages, is a perceptible bulge where it hurts the 
most — right on the inside surface. If you try to get rid of the 
bulge — at fair cost — the metal is undercut —and corrosion and 
erosion start there. 


But Trent put a stop to that —simply by going into partnership 
with gravity. With their exclusive Contour-Welding process, they 
weld at the bottom — and gravity works for them. For then, the 
bulge is in the opposite direction — blending in perfectly with the 
contour of the pipe itself. 


3% 
“hl 
... With new CONTOUR TRENTWELD 


New Contour-Trentweld stainless pipe and tubing is sosmooth, 
both inside and out, that you can’t even feel the weld. It’s 
stronger, more uniform, with no place for corrosion or erosion 
to get a toe-hold. And it’s available in any size or gage... in 
all stainless, high-alloy, Hastelloy and titanium grades that 
can be welded. 


(CONTOUR) Stainless and High Alloy 
‘TRENTWELD) Welded Tubing 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of Crucible Steel Company of America) 
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> Maser Development—lIycon-Eastern ° . . 
developing 2 trotete Maser (solid For Aircraft and Missiles 


implifier) for Ron 


ment Center to enable it 


Thompson experience, skills and facilities—from 
tter commun design through production—are ready to go to 

two-state type Maser work for you. You can count on Thompson for 

ler igation at Massachusetts development and production o1 electronic con- 
Institute « hnologv, may be limited trol sub-systems and components, counter- 
pulse-type operation Phree-state measures and microwave components, We invite 


levice’s potentialitic 


; 


Maser und r im tigation at Harvard your inquiries. 
in reportedh be used for both pulse 
nd CW typ cTVict but ha th 
mitation Other group retive 1 
Maser development include: Columbia 
Bell Tele phone Laborato 
tr iy ppp recency ( a Missile Controls 
) tion Oo mecrica mh 
e Electric 


> Electronic Refrigerator—Battell Aircraft Controls 
ting bismuth tell] —_* 


se 7 . - a ELECTRONICS DIVISION 
Made has theoreti jy Thompson Products, Inc. 


} : 
hquct 
™ 2196 CLARKWOOD ROAD *¢ CLEVELAND 3, ONMIO 


AVIATION WEEK, May 13, 1957 








is a sometime thing 


Lips encouraged to voice new theories helped make possible modern 
rocket power, Yet—for the sake of our nation’s safety—our lips 
must remain sealed to our enemies. 


RMI has long been known for its ‘open and shut’ communication— 

for its encouragement of creative discussion not only within RMI but 
also with others who are working to advance America’s cause . . . and 
for its constant vigil to protect America’s secrets. For over a decade 

and a half, RMI engineers and scientists have been cooperating 
whole-heartedly with our nation’s security program as they blaze new trails 
in developing and producing today’s... and tomorrow's . . . powerplants. 


Engineers, Scientists — Perhaps you, too, can work 
with America’s first rocket family. You'll find the 
problems challenging, the rewards great. 


for Progress 


REACTION MOTORS, INC... 


A MEMBER OF THE OMAR TEAM 
DEenVititte, NEw JERE EY 


487) 
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PASSENGER COMFORT ASSURES REPEAT TRAFFIC 
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> Man-Made Electron Cloud ‘Tests 
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ounce off man-mad Flight in Fancy 


r¢ d bv releasing iit 


This model, and a host of other aircraft seat designs, have been 


styled to suit any conceivable plane interior. From upholstery 
tT 


nlict the oid of eros to the fold-away Aerotable, this seat offers your passengers the 


1 


ultimate in comfort and safe relaxing flight in fancy. Aerotherm 


seats are the choice of major airlines the world over and their 
> Data Conversion Course T 


tts Institute of Technology will hold performance is attested to by repeat orders 


it 


tarting | For the comfort and safety of your passengers and to 


fMIIT's J assure repeat business, investigate the Aerotherm seat. Con 
operator . a a mp 
Rate tact our Project Engineers, The Thermix Corporation. Ask 


for technical details 


© electronic Communications, In 


hele I ‘ it 1 han Project Eng neers THE THERMIX. CORPORATION Greenwich, Conr 
adel nt ’ (Offices in all principal aircraft centers) 
THERMIX CALIFORNIA, INC. 5333 Sepviveda Bivd., Culver City, Calif 


Canadian Affiliates: 7. C. CHOWN, LTD. Montreal 6, Quebec 
Manufacturers 


THEAEROTHERM CORPORATION 


Bentem, Cenn 
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and Development 


An opportunity for you to sepa- 


rate your research from the dis SCIENCE CITY is a 2500 
acre site which has been 


: scientifically planned as an 
tion problems. San Antonio offers ideal location for plants en 





baal 


traction of present-day produc- 


an ideal location for the research gaged in research and de 
velopment and _ technical 
manufacturing. Already in- 
cluded in Science City are 
Southwest Research Institute, 
Southwest Foundation for Research and Education, the Army Ordnance 
Corps’ new lubricants research laboratory and a new radiation 
laboratory to be used in aviation research 
Laboratories are available under very flexible plans requiring 
no capital investment 
The location of Southwest Research Institute, Brooke Army 
Medical Center, and the new Army Ordnance Corps’ lubricants re 
ERIENCED SCIENTISTS search facility in San Antonio has created a pool of experienced 
scientists, engineers and technicians from which may be drawn oa 
nucleus for staffing new research and technical manufacturing plants 
In addition, thousands of workers skilled in the production and 
maintenance of electronic equipment, aircraft and aircraft parts, 
metal fabrication, heavy machinery, textiles and others are abundant 
ly available 
San Antonio's CLIMATE PLUS its cultural and scenic attractions 
make recruiting of research personnel less difficult than in other 
locations. Here, scientists and their families can enjoy living in a 
leisurely old world atmosphere 
They can hunt and fish on fresh water lakes, less than one hour's 
drive from the city. The delightful Hill Country is just minutes away 
and the charm of Old Mexico and the thrill of deep sea fishing or 


swimming are within three hours’ drive. 
SAN ANTONIO ee 


Write Greater San Antonio Development Conntnee, CAE 
700 Insurance Building, San Antonio, Texas, for complete te Sue 
All inquiries treated, in confidence. 


which will create your future 
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COURSES of IT'WA, United airliners through controlled air space met at Paimted Desert position line 





CAB Accident Investigation Report 


Visual Failure Blamed in Canyon Crash 
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LEADERSHIP: automatic 


Aer Lingus... another airline 


Collins Automatic Pilot controls the aircraft in all modes of 
flight with unequalled smoothness. Its advanced features 
improve steering interpretation, dependability, and control. 
As an integral part of the Automatic Pilot, Collins Integrated 
Flight System presents the pilot with a continuous picture 

of flight attitude and navigational situation. 


The new Aer Lingus fleet of Fokker F-27 “Friendships” 

is being equipped with Collins Automatic Pilot; Integrated 
Flight System; ADF, VHF, VOR/ILS and Marker Beacon 
Receivers; HF Transceiver, and Compass System. Collins 
equipment is also on order for Aer Lingus 

Vickers Viscount 800’s. 
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sections 


Chop weight, get thinner 


with Alcoa high-strength castings 


Reduced weight and higher strength necessary. And, best of all, the guar- 


are now casting realities. Thinner anteed properties are in ail/ the cast 


sections, lighter parts are now possi- ings in the run . consistent, guar- 


ble. Castings can be stressed to new anteed, high properties in castings 


limits. Alcoa’s new high-strength pro for aircraft structural parts 


cess guarantees you high propertie New carefully controlled foundry 


Formerly, the properties of a cast practice and improved alloys are the 


ing were based on separately cast test developments responsible. The alloys 


bars. In design and application, a are A356 and C355. These are the 


custing factor had to be applied to same composition and meet specifi- 


reduce these properties. With Alcoa’s cations for familiar alloys 356 and 


new high-strength casting method, 355, with one difference: Impurities 


properties are based on bars cut right are controlled to a new minimum, 


from the casting itself. No reducing Iron content, for example, is held to 


Important missile structural castings for Douglas. Alcoa's high-strength casting 
1356-161 give them some of the highest properties ever cast 


cut from the castings 


process and alloy 
Here are the properties obtained on test bars 


Tensile, ksi Yield, ksi Elongation, 


Front Casting 

97 
11.0 
6.7 


Average 
Maximum 
Minimum 
Test S from 8 production runs 


Back Casting 
A verage 
Maximum 
Minimum 


Tests-—22 from 12 production runs 


Minimum Required 





Such 


make a 


0.2% in the improved alloys 
seemingly minor changes 
whale of a difference 
Equally careful control in all steps 
of the foundry process, plus several 
new Alcoa developments in aluminum 
foundry techniques, is also vital in 
making these high-strength castings 
High-strength castings can be made 
. some 
Alcoa 
Standard guarantee of properties for 
alloy A356-T61 is 38,000 psi tensile 


28,000 psi yield, and 5 


in sand or plaster molds. 


times in permanent molds 


% elongation 
Occasionally, because of complex 
shapes and designs, high strength can 
be furnished only in certain areas of 
the casting. But, by working closely 
with the designer, Alcoa can usually 
put the high strength right where 
it’s needed 

Your Alcoa sales engineer has the 
facts on this new process. Let him 
work with you in obtaining castings 
with high properties—properties that 
don’t have to be reduced in appli- 
cation. Aluminum Company of 
America, 1800-F Alcoa Building, 


Pittsburgh 19, Pennsylvania. 


ain 


Your Guide to the Best in Aluminum Va/ue 
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Excellent hole filling characteristics of Cherry 
“700” rivet are shown in cross section photo 
above. Test piece also demonstrates that various 
material thicknesses can be riveted successfully 
with rivets of identical length. Lower illustration 
shows high clinch attained with ‘700’ rivet. 


CHERRY “700” Aircraft Rivet 


Gives More Effective Fastening 


The ‘*700” rivet is versatile The “‘700”’ rivet is available 
and in many cases one length in countersunk and universal 
of each diameter will cover all head styles in a wide range of 
thicknesses of material. Also, diameters and lengths. It is 
the sheet hole size is not criti- installed with standard Cherry 
cal as with other rivets since rivet guns with controlled- 
the design provides positive stroke pulling heads and acces- 
hole fill even in oversize holes. sories. 

The stem always adjusts to fill This fastener advancement 
the hole which affords high is a typical example of how the 
stem retention independent of | Cherry Division has paced the 
hole size. industry with new and im- 

The manner in which the proved fasteners and the tools 
“700” rivet is set provides high and accessories for applying 
clinch by drawing the sheets them—all of which are de- 
together tightly and uniform- signed, developed and pro- 
ly. When the “700” rivet is duced in the Santa Ana plant. 
set, the stem shoulder protrudes For technical data on how 
above the rivet head and gives the Cherry “700” rivet will 
visual indication that the blind give you a more uniform meth- 
upset is properly formed, the od of fastening, write to Town- 
sheet hole is filled and the rivet send Company, Cherry Rivet 
is properly set. Division, P.O. Box 2157-N, 
*Patents issued and pending Santa Ana, California 


CHERRY RIVET DIVISION 
SANTANA, CALIFORNIA 


Townsend Company 


(in Canada: Pormenter & Bulloch Manufacturing Company, Utd., Gananoque, Ontario 








scratches running mboard and aft. Also 
this general area on the lower wing su 
faces there were numerous black rubber 
smears and additional scratch« The smear 
and scratches ran diagonally aft and inboard 
about 23 deg. in relation to the wing cen 
ter spar line i 

I'wo pieces of the DC-7 left aileron wer 
found representing the tip area inboard to 
about station 656. These pieces were sever ly 
buckled inboard and upward and both bor 
heavy deposit of black rubber mcar on 
their lower surfaces 

Between stations 627 and 603 the wing 
leading edge of the DC-7 was deformed 
rearward and outboard. Rearward and in 
hoard scratches on the lower leading edg: 
were continuous through areas of deep buck 
ling, indicating they were made before th 
leading edge struck the object causing buck 
ling. Aft of the leading edge on the lower 
wing surface there were more scratches run 
ning aft and inboard at an angle of approxi 
mately 25 deg. relative to the center spar 
In this specific area there was no evidence 
of the black rubber smears 


DC-7 Wing Skin 


At the L-1049 wreckage area a section of 
lower wing skin from the DC-7 was found 
This section was from the left wing wher 
the aircraft registration i painted ind bor 
portions of numbers “6” and “3 Scrapu 
marks corresponded directionally to thos 
previously described. Imbedded in a tear on 
this part was a piece of Constellation head 
lining used in the aft cabin ceiling. Brow 
smudges running in the same general dire: 
tion as the scratche vere determined by 
chemical analysis to be material used to sea 
Constellation fuselage seams and stringers 
in the pressure cabin area 

A second area of damage significant t 
the investigatory objectives and closely allied 
with the DC-7 wing damage was the Con 
stellation empennag This major compo 
nent had struck the ground inverted but 
came to rest in an upright position about 
550 yards north of the concentration of 
L-1049 wreckage. It was generally intact 
except for the left and right fins and rud 
ders. Respectively, these were found about 
30 and 10 yards removed. This distance of 
the empennage from the rest of the L-1049 
together with the evidence of severe damag 
where it was separated from the aft fuselag: 
showed this major components had sepa 
rated in flight after collision impact. Hea 
ier pieces of the L-1049 aft fuselage stru 
ture and aft interior equipment were found 
west of the main TWA wreckage site. Light 
interior materials from the aft fuselage wer 
found on Cape Solitude 14 miles east, ind 
iting that thev were torn or pilled ¢ it at 
a sufficient altitude to drift this distan 

Iwo pieces from the Constellati 
pennage were recovered av 
main empennag wt sufh 
indicate separation prior to ground 
These onsisting of ection 
upper fin leading edge and be 
of red and white stripes of th 
olor he it owed Ih 
One piece wa ncaved on it 
in the area of the red strip 
moving right to left. “The 
precisely with the damage on 
ving tip The red paint found o1 
tip came from this red stripe, and th 
marks resulted from contact with 
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For those “impossible” installations 


Cherry Research Offers 
The 3/32” MONEL 
Hollow Pull-Thru Rivet 


Available with either universal 
or 100° countersunk head, the 
Cherry “42” Monel Hollow Pull 
Thru Rivet has a high shear 
strength particularly adapted to 
fastening nut plates, gang chan 
nel and honeycomb materials 
where extremely limited space 
makes use of solid rivets difficult 
Damage to surrounding material 
in these difficult spots is elimin 
ated with the pull-thru hollow 


rivet. Simplicity and speed of 
installation cut costs and save 
weight. 

The new Monel Hollow 
Pull-Thru Cherry Rivet can be 
installed with all existing Cherry 
Rivet guns, including the G-25 
Hand Gun 

For technical information 
write to Townsend Company, 
Cherry Rivet Division, P. O. 
Box 2157-N, Santa Ana, Calif. 


CHERRY RIVET DIVISION 
REE SANTANA, CAUFoRMIA 


Townsend Company 
ESTABLISHED’ T6816 © NEW BRIGHTON, PA 


in Canada: Pormenter & 8 p 





MAY 19th, 4 to 5 E.D.T., LIVE—OVER THE CBS TELEVISION 
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POWER for PEACE 
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NETWORK...SEE YOUR LOCAL NEWSPAPER FOR STATION LISTING 


Sponsored by WESTI N G HOUSE 


DEFENSE PRODUCTS DIVISIONS 
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LIGHT BENDER! 


This 24-inch F/4 lens has a 
diameter entrance pupil, covers a 9x9 
and yet fits into a 3'%-inch 


6-inch 


inch plate 5 
shutter! 


The trick was to design a lens that 
could bend the light accurately 
through such a small shutter, to take 
advantage of its economy and high- 


speed action 


It took some doing, but we developed 
and are now manufacturing in quan- 
tity a new PAXAR aerial reconnais 
sance and spotting lens for the USAF 
that seems to please everyone in on 
the project 


We'd like to help with your optieal 
problems, We have the largest 
independent facilities on the West 
Coast including research and develop 
ment, as well as prototype and quan 
tity production of glass and plastic 


elements or lenses. 


too 


Give us a call. 


PACIFIC OPTICAL CORP. 120 Glasgow Ave., Inglewood 1, Calif. Phone: Oregon 8-1458 
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ANALYSIS OF HORIZONTAL AND VERTICAL CLOUD COVERAGE 


TWA-UAL ACCIDENT AT GRAND CANYON, ARIZ. JUNE 30,1956 
— ATTACHMENT 2 — 
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ANALYSIS OF VERTICAL CLOUD COVERAGE IN CORRIDOR SHOWN ABOVE 
(CLOUDS DEPICTED ARE INTENDED AS REPRESENTATIVE OF THE CORRIDOR RATHER THAN EXACT LOCATION) 
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NEW MODEL 21 AMERICAN MECHANICAL INERTIA REEL 


HAS WIDE ANGLE OF INERTIA RESPONSE 


An entirely new shoulder-harness take-up reel, built and approved under Spec. MIL-R-8236, Type MA-1. 





1. Has unusually wide angle of in 6. Thinnest reel—14” over-all. Man 
ertia fe Sprorse Locks throughout ual control and control cable only 
major portion of forward hemi * thick 
spheric il pattern ipproaching the . Manual control requires no ad 
range of protection given hereto justment at time of installation 
fore only by higher priced multi Positive push-pull control cable li 
directional-type reels prevents erratic manual operation 
.Can be locked, either by inertia when used on adjustable seats 
or manually, or unlocked at any . Uses same mounting-hole spacing 
cable extension as other reels of our manufacture 
. New Inertia Sensing Mechanism . Easily serviced. Manual control 
provides positive locking and control cable. or reel can each he 
cable-retracting action replaced without disturbing other 
Sites Conteal When reel is locked, either by components Harness cable in 
inertia or manually, with harness reel can be replaced easily by 
cable extended the harness cable seTVvice personnel 
will retract into the reel when . Samples available for your devel 
load is removed from cable opment work 
- Angle of mounting, with respect 
to longitudinal axis of aircraft, is 
not critical 


Model 21 Inertia Reel 


AMERICAN 
SEATING 

We also make Unidirectional Reels conforming to 

Spec. AN-R-29. Amendment 2; and Multidirectional 


GRAND RAPIDS 2, MICHIGAN Reels per Spec. MIL-R-8236 Type MA-2 l ype MA-6 
WORLD'S LEADER IN PUBLIC SEATING also available soon. Write for full details today 
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TRANSMITTER 


e small size 
¢ low distortion 
¢ high reliability 


e high frequency 
stability 


FM TELEMETRY 


- 


Model 3021 Transmitter 


/ 


~ Ys / 


w~ 


An extremely rugged unit de 
signed for high-shock impact 
and extreme environmental con 
ditions. Subminiaturized and 
crystal -stabilized 


Frequency Range: 215-235 mc 
Power Output 2 watts 
Weight 1.7 pounds 


Write for complete data 
and prices 


@l RADIATION 
tos INC. 


MELBOURNE AND ORLANDO. FLORIDA 
ELECTRONICS* AVIONICS “INSTRUMENTATION 


, ] 
rsor é ; i 
Pe onr 7 
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RF POWER 
- rugged 
‘compact 
- reliable 


Yuli Td WY 


Da | 
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Model 


I 


Provids 1) watts output from 

watts input. Rugged construction 
ind the use of a stacked cerami 
tube makes this amplifier stable 
ind reliable over a wide range 


of environmental condition 


Temperature 5 to 
Shock 100g 
Vibration Og, 20-2000 
Altitude 0.70 000 


Write for 


and price 


@l RADIATION 
we INC. 


MELBOURNE AND ORLANDO, FLORIDA 
ELECTRONICS* AVIONICS “INSTRUMENTATION 
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pe BELLOWS AND ASSEMBLIES 


PERMIT GREATER DESIGN FREEDOM 


Bridgeport bellows bring an extra measure of strength, safety and 
stability to any bellows application. And to help you realize these 
advantages to the fullest, Bridgeport can supply bellows in the best 
form for your requirements. There’s a choice of single or multiple-ply 
construction, many different heads and ends, sizes from '4"’ to 574” 
O.D., and a wide variety of metals—brass, phosphor bronze, beryl- 
lium copper, stainless steel, monel. 

With its specialized engineering staff and all-new plant, Bridgeport 
is also better able to integrate the engineering and production of com- 
plete bellows assemblies. The latest high-speed, precision equipment 
and quality control facilities enable Bridgeport to supply any assembly 


at lowest cost ... with uniformly high quality. 


SEND FOR BELLOWS ENGINEERING BULLETIN JA 


BRIDGEPORT THERMOSTAT DIVISION . miroro, conn. 
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in its estimated apsed 
formance of the aircraft also 
estimate could have been made 

I'WA Flight 2 also wa naking good it 
estimat 1s it climbed toward Lake Mo 
have The estimate vere im accord with 
accepted performance of the Constellation 
and the flight estimated it would reach th 
Painted Desert at 1031, or 36 minute 
after passing Lake Mohave flight also 
vas approximately 34 minutes’ flying time 
from its estimated position when th oll 
ion oO curred 

Winds aloft were carefu ré ved to 
determine whether or not they could hav 
been a factor in the delay It was learned 
that these winds were light in consideration 
of altitude and varied little from the wind 


forecast 


Time of Accident 


Determination of the time of the acci 
dent was an important phase of the Board’ 
investigation The severe lamage sustained 
by the United aircraft lea little question 
but that the aircraft crashed soon after thi 
collision and therefore the last transmission 
from its crew came very close to the colli 
ion time. Knowing the recording that con 
tained the transmission also contained time 
checks and operated relative to actual time 
it was learned that the message began at 
1030:53. Pilots who knew the United crew 
ind heard the final message or its transcrip 
tion felt with reliable assurance that th 
voice was that of First Officer Harm 

The recorded transmission itself was also 
examined under laboratory conditions to de 
termine what the exact message was, whether 
or not anything was said which was inaudi 
ble under normal listening conditions, and 
whether or not the tragedy was reflected 
during all or just part of the message. The 
latter objective would assist in determining 
whether or not the DC-7 crew sighted the 
L.-1049 during the transmission and if the 
accident occurred during it. The anal) 
was based on a correlation of the spoken 
words with a pe tograph inal 1 tech 
mique ws “Visible Spec h Tests in 


volving listenin id peec! 


' 
tretching vere also made 

Ihe laboratory results showed the prin 
ipal speaker said, “Salt Lake, area (or ah 
seven eighteen we are gome in Dur 
ing the time r presented by the dots a se 
ond pe iker velled two known words whicl 
Vere up up.” Thi pe iker also 
velled words wl p.” Th 
vere indefinite nergy pattern 
“pull 
wiv that 
was sp 


b th 


‘reat emotiona 

Wer alr id 
An exhaustin 

the inflight « 


' Differences 
laborato 
text are 
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OLIN ALUMINUM brings you an important new concept of 


Quality and Service designed to cut your manufacturing costs 
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NEW LIGHTWEIGHT NAV/COM SYSTEMS 


New Bendix Equipment Meets Requirements of Latest Jet and 


Turbo-Prop Atrliners and Virtually All Business-Type Aircraft. 
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y } e HF Receive W he 


TOMATIC DIRECTION AMA.10A 
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ATTENTION ENGINEERS 


AVIATION CORPORATION 





TITANIUM METALS CORPORATION OF AMERICA, 233 Broadway, 


130 


Getting specific about gravity! 


Falling apples fascinated Sir Isaac Newton. No 
doubt he enjoyed a few of them while devising his 
famous gravitational formulas. Newton's con 
cern was with what came down, whereas aviation 
engineers today are primarily concerned with what 
goes up. Even so, the gravitational challenge is the 
same. 

A jet plane, intercontinental missile—or any- 
thing that moves — usually leaves the design stage 
too heavy for optimum performance. To be spe 
cific — the specific gravity of the material of con- 
struction is too high. 

Now, with Titanium, the design engineer can cap- 


ture the strength of alloy steel at barely more than 
half the weight. What's more, Titanium is un- 
affected by most corrosives and is impervious 
to the deadly attack of sea water and marine atmos- 
pheres. Its coefficient of expansion is low and 
it can withstand long-time operating temperatures 
as high as 1000°F 

All types of Titanium mill products, from foil to 
seamless tubing, are made by TMCA. With produc- 
tion going up and prices going down, now is a good 
time to design with Titanium. Technical literatwe 


on Titanium is available just by asking. 


. . . FIRST IN Titanium 
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@) This applies only when both the OC-7 and L-1049 fly straight ond level and converge of oppres. 25° 
Position on window is constant of point @® until instant before collision 





| TABLE 
Clewd condition end limitetion No clouds ond 5 miles 2 mites i mile 
VR 5-6 miles diameter diameter diameter 
|Approm time to collision — Seconds 20 o9 $7 27 17 
| Approx. distance between oircraft—Miles 53 49 25 1.7 4000 














= ap aoe .- 1049 siroight and level ond OC-7 in right turn of 25° bent 
es ccceccese L~1049 in ieft turn ot 12.5° bent and OC-7 in right turn ot 125° bank 
owe 61049 (9 left turn of 25° Donk and OC-7 straight and level 
x This point indicates OC-7 position just before collision Angle chonhgees rapidly in ios 2 seconds ond moves 16 
the right off cockpit window 
ve Point of which the OC-7 firs! appeors assuming a visue! ronge of 5 to 6 miles ond with crew positions in cockpit 


assumed a8 overage 
f Monoculor vision orec where crew members con see with only one eye 


Clear orea within windshield of eindow outline crew members con see with 


eae Opoaque crea- area around windshield and side windows with no outside vision 


———————«— OG8h lines connect corresponding points on three poths shown 


A Elongoted cloud of cloud shelf diminishing eastward to ao point 


both eyes 














VIEWS FROM COCKPITS of Super Constellation and DC-7 plot visibility of path of each aircraft im relation to the other 
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Dual orifice fuel nozzles control the flow of fuel to the 
combustion chamber of a jet—hot as a blast furnace! The 
advanced design and precision manufacture of these nozzles 
provide optimum engine combustion efficiency. Ex-Cell-O 
builds such fuel nozzles...along with blades, rotors, actu- 
ators, valves, fuel controls, parts and assemblies. 


EXCEL O | ong vou 


CORPORATION 
OETROIT 32, MICHIGAN 


MAN AND MISSILES FLY HIGHER, FASTER AND SAFER WITH PARTS AND ASSEMBLIES BY EX-CELL-O 
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1 SMALL—LIGHT WEIGHT — RELIABLE 
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AIRCRAFT and ELECTRONIC APPLICATIONS 


We welcome inquiri 





16 RICHMOND STREET CLIFTON, WEW JERSEY 


PHONE G@egery | 1600 





FOR BETTER BUSINESS 
FLY TO HAMILTON 
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Merchondise your odvertising 
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veather reports, pilot reports, and 
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of the witness is in direct conflict with 
the known weather conditions, a learly 
et forth by reliable and probative evidence 
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cription of the relative position ind 
identification of the aircraft, it unl 
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The unique, diaphragm type construction of the Cornelius ay adhere 
Mode! 283 Series Pressurization Pump Kit offers several highly 
desirable advantages not found in other type pumps. 
Full output is assured thrqughout the long life of this unit 
because there are no pistons to weer. It delivers dry air, 
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Systems for Aircraft. 
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Operations engineers Phil Mack and Bob 
Carter discuss customer interior require- 
ments of the Fairchild F-27 propjet transport 


OPERATIONS ENGINEERS 


Long range military and commercial air- 
craft development programs at Fairchild 
offer challenging career opportunities to op- 
eration engineers specializing in these fields: 
® PERFORMANCE AND ROUTE ANALYSIS 
© APPLICATION STUDIES 
© CUSTOMER REQUIREMENT DETERMINATION 
® MARKET ANALYSIS 
* 


ECONOMICS 


These positions involve projects in the mili- 
tary and commercial fields and range from 
studies involving transports, missiles and jet Technical Personnel Representative 
aircraft utilization 


For detailed information write to: 


ae 
FAIRCHILD 
AIRCRAFT DIVISION 
P. O. BOX 134 
HAGERSTOWN 15, MARYLAND 
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CURRENT PAID CIRCULATION 


MAKE NO MISTAKE... Aviation's biggest news today consists of the latest 
scientific and engineering developments which make possible tomorrow's 
aircraft. The prime source for this vital information is AVIATION WEEK .. . 
preferred by aviation's engineeing-management men because... 


\ Working to fulfill their ‘need to know" are 24 full-time editors — graduate 
engineers and aviation specialists. They possess the technical knowledge and 
industry experience needed to ferret out, analyze and report in detail avia- 
tion's significant technical developments when they happen. 
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ORDER 
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Competitive advantage in this fast-paced industry depends on when the 
latest is learned. AVIATION WEEK's fastest publishing schedule in the 
industry guarantees its readers this advantage. 


AVIATION WEEK's high-interest engineering-management readership (Con- 
tact your local AVIATION WEEK representative who would like very much 
to expand on this point) has led to overwhelming advertiser acceptance . . . 
AVIATION WEEK carried 4,885 pages of advertising in 1956, 740 more 
pages than the combined total of the two next highest ranking aviation busi- 
ness publications. 


A McGRAW-HILL PUBLICATION 


*NET PAID ABC CIRCULATION DECEMBER 1956: 62,970 
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330 WEST 42nd STREET, NEW YORK 36, N. Y. @ 


AEROPRODUCTS 
ACTUATORS 


Control J79 afterburners 
on Convair B-58 Hustler 


HE USAP'’s first supersonic bomber calls for instanta- 
Saad control of engine afterburners. That's why four 
Acroproducts hydraulic afterburner actuators have been 
specified for each of its General Electric J79 engines 


A novel feature of this Aeroproducts actuator is its pat- 
ented, mechanical synchronization system. Flexible shaft- 
ing within the hydraulic tubing exactly coordinates linear 
travel of the actuator pistons assuring instantaneous, posi- 
tive control of afterburner nozzles. Designed for extremely 
high-temperature operation, these B-58 actuators are also 
equipped with stroke limiters to prevent-complete closure 
of the tail cone in the event of hydraulic failure. 





To assure optimum performance, actuators must be spe- 
cifically designed to each individual installation. In every 


Write us on your company letterhead for 28-page brochure, 
Acroproducts actuator—both linear and rotary—you'll find 


“Actuators for Aircraft’ and new design catalog, 
precision workmanship and performance resulting from 


years of design and engineering experience in supplying 
aircraft components for the most critical applications 


“Aeroproducts Ram Air Accessories.” 


ALLISON DIVISION OF 


Aleropro ducts GENERAL MOTORS * Dayton, Ohio 














her 
, 


: p 
He estimated the 











AVIATION WEEK, May 13, 1957 





LIQUID ENGINE DIVISION 


In piloted aircraft, missiles, and upper 


atmosphere research vehicles, Aerojet 
General liquid-propellant rockets have 
proven unexcelled for assisted takeoff 
superperformance, and as prime power 


plants 
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Whether your interest lies in Vanguard or 
valves, Aerojet-General offers a variety of 
challenging assignments for 

Mechanical Engineers 

Electronic Engineers 

Chemical Engineers 

Electrical Engineers 

Aeronautical Engineers 

Civil Engineers 

Metallurgists 

Chemists 

Physicists 

Mathematicians 
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A Subsidiary of 
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Write: Director of Scientific and 
Engineering Personnel, Box 296N, 
Azusa, Calif. or Box 1947N, Sa- 
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s’Grauersande’s Stoommagen 


we oy e233 
3” - ww 


s’*Gravesande’s Steam Reaction Car 


In 1721 Jacob Willem s'Gravesande of Delft, stimulated by the 
recently enunciated Third Law of Motion, astounded 

the Royal Society by constructing a practical steam reaction car. 
The vehicle actually moved several times its own 

length, a distance of about two meters. 


In 1956 the goal is no longer meters, but hundreds, and even 
thousands, of miles. Aerojet-General Corporation, leader 

in American rocket propulsion for more than a decade, is proud 
to participate in man's first assault on the frontiers of 

outer space —Project Vanguard. 


* 
A Suberdiary of AZUSA. CALIFORNIA 
The Generel Tire 6 Hubber Company SACRAMENTO, CALIFORNIA 


Aerojet-General invites scientists and engineers—men of imagination and 
vision —to join the attack on the most significant research, 
development and production problems of our time. 
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Damping is maintained without heater by 


a novel arrangement that varies the gap 


between the gyro rotor float chamber and 
So small : 


a concentric cylindrical mechanism. The D.R. 


9” dia. x 2”) , d \ constant can be set to suit customer require- 


ments within 0.1 of critical 


MODEL 55,000 CHARACTERISTICS 


@ SHOCK: 150 G. 

e VIBRATION: 25 G to 2000 cps. 

@ ACCURACY: +'%% full scale under severe 
vibration. 
POWER PICKOFF, Excitation 26V, 400 
cycles. Inductive pickoff with 500 ohm out 
put impedance provides high power signal 
output for this size gyro. 
HIGH SCALE FACTOR of approximately 5 
volts per degree enables use of minimum 
gimbal deflection, yielding high natural 
frequency. 
MOTOR EXCITATION: 115V or 26V 
3 phase, 400 cycles. 


Write to 


GYROMECHANISMS DIV. ° 


a 


Norden-Ketay Corp i 

Halesite, Long Island, N. Y. v N 

for engirteering evalu- K 

ation and adaptation 

ay peg NORDEN KETAY 


of this or other gyros 


to your requirements. 


Sales Offices: Starmtord, Conn. * Washington, 0.C. * Dayton, Ohio * Chicago, ill. * Los Angeles, Calif. 





iS THIS 


| your opportunity 





Preliminary 


DESIGN ENGINEER 
for ELECTRONICS 


YOU will be asked to develop cus 
tomer requirements to forecast 
production difficulties and costs 

and to help estimate the product 
cost to the customer. You will need 
a working knowledge of engineer 
ing requirements and terminology 
so that, once you have determined 


the customer requirements, you can 


Insufficient Evidence 
k 


work closely with the design and 
analysis groups to determine: |) if 
the product can be made and 7) if 
so, how difficult it will be and 3 
what the cost of development and 
cost of item will be to the customer 
You should be able to write and 
express yourself in a convincing, 


orticulate manner 


Twenty five per cent of 
will be spent tr iveling 
United States You will seld« 
away from home for more tt 
or 3 days. Is tl y r Oppor 


Find « t end « cf mple fe re* 


KELL SMITH 


HAMILTON 
STANDARD 


Div. of United Aircraft Corp. 
25 Bradley Field Road 


Windsor Locks, Connecticut 
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PRESENT PRODUCTS 


SEND REPRESENTATIVE 
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Chobert Automate Riveting! 


Ils how e { < , « at Rivet ) 


Lotest brochure te 


System works s where Chobert 


atic Riv 


Aut all clearly illustrated 
I describe 
grams are 


Phot gra 


fuct 
b faster, bette 
net 
by mony r rms all over the 
bert way 


, FREE 
Chobert A Rivet 


le vestigote 
tion costs copy ¢ 
y be 


TODAY! 


Aviation 


Deveropmenrs inc. 


710 sOUTH VICTORY BOULEVARD SUPE ANE CALIFORNIA 


COMPANY 
ZONE 


SEND BROCHURE ONLY 


~~ Chalee = Pe ented tegl LDR GT 





Ruggedized, Precision Potentiometer 


New construction... 
environment-proof 
performance 


Constantly increasing environ- 
mental problems create a demand 
for precision potentiometers that 
combine the ability to produce 
high-level intelligence signals with 
construction rugged enough to 
meet the most severe conditions. 

Humphrey high-temperature 
rectilinear pots meet this challenge 
with unique design features. 

Bonded construction has simpli 
fied and ruggedized internal con 
nections. Resistance elements and 
rail are bonded integrally to the 
frame. Made with high tempera 
ture glass insulated terminals for 
internal lead connections and 
hard soldered connections to con 
nector pins for reliability. 

New design for the brush car 
riage holds brush pressure accu 
rately throughout the length of the 
resistance element. Withstands 
vibration at 25G from 20 to 2000 
cps without discontinuity or exces 
sive noise, 

All standard models are guaran- 
teed to operate continuously at 
350° F; special models at 400° F 
and up to 500° F. 
Linear motions can be measured 


intermittent. 


with an output signal level of more 
than 100 v/” and resolution to less 
than 0.001”. 


FOR COMPLETE SYSTEMS, SPECIFY HUMPHREY 
GYROSCOPES, ACCELEROMETERS, POTENTIOMETERS 


146 
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Micro spot weld tap connections 
(guaranteed single turn connec 
tions). 

oe EN SN EN 
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Bonded construction of the resist 
ance element to frame gives new 
ruggedness. 

— a a a a a 


brush 


Double - leaf straddle 
mounted on trunnion pin, fitted 
into brush carriage. 


a a a a 


“, Humphrey «.. | 
CL OCTRO wOC rareceny COTM erenre | 
Dept. A-5 
2805 CARON ST. + SAN DIEGO 6, CALIF | 


Send full information on pot line. 
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We need an ex periem ed servo design engineer to assume 
a prime responsibility in a new systems activity. Other 
ittractive engineering opportunities are also available 

in this new program 


Enjoy challenging opportunities in the analysis and 
design of electro-mechanical servo loops, including laboratory 
experimentation and system development 

Work with the top men in the field and with the finest 
test, research and development facilities. New plant being 
added in suburban Milwaukee as a part of Major, 
Permanent, Expansion Program 

AC will provide financial assistance towards your Master's 
Degree. A Graduate Program is available evenings at the 
University of Wisconsin— Milwaukee 


GM's long-standing policy of decentralization creates 
individual opportunity and recognition for each Engineer hired 


You will enjoy, as will your family, Milwaukee's 
“small town’”’ friendliness and metropolitan shopping and 
cultural advantages 


ota 


For immediote, confidential interview in your area or an invitation to 
visit Milwaukee —see our plant talk with our en jineering heads 


and discuss your possibilities, contact 


Mr Cecil I Sundeen 
Supervisor of Technical Employment 


AC the Electronics Division 
GENERAL MOTORS Corporation 


Flint 2, Mict . Milwaukee 7 
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EMPLOYMENT OPPORTUNITIES 
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UNITED 
IS HIRING 


FLIGHT 
OFFICERS 


New aircraft 


You receive frequent, regular 
Lnited Ai 

u're paid 

ad com 


lrainis v Ler 


lev do When 


st thee 


To qualify 


git ph 


Write today for booklet 
outlining your opportunity 
for a high-paying career 
with United Air Lines 


C. M. Urbech, Supt. of Plecement 
UNITED AIR LINES, INC 
Operating Base, Dept Avica-4 
Stapleton Airfield, Denver 5, Cole 





EMPLOYMENT OPPORTUNITIES 


Openings as of May 13 


WHICH OF THESE 
18 CAREER POSITIONS at ARMA 
INTERESTS YOU MOST? 


New long range projects assure not only challenging, high- 
level creative work, but security and job stability as well. 
Excellent starting salaries plus all the resort and cultural 
advantages of suburban Long Island living. Moving allow- 


ances arranged 


A partial listing follows. Information on many more posi- 
tions may be obtained by contacting Robert Burchell at the 


address below 


TRANSDUCER DEVELOPMENT ENGINEER 
Perform basic development on transducer 
for use in precision electronic computer field 


SYSTEM EVALUATION ENGINEER 

Fetablish engineering requirements and 
investigate design approaches. Plan and 
direct the preparation of specifications 
for special in-plant test and evaluation fa 
cilities on centrifuges, scorsbys, complex 
wave simulators, sidereal tables and digital 
computers. Liaison between subcontrac 
tors and company 


DESIGN ENGINEER — GROUND EQUIPMENT 
Design and development of production 
test and field test equipment where speci 
fic objectives and general requirements 
are known in the electrical and mechan 
ical engineering fields. Must have exper 
lence on design or development of ele 
tromechanical instruments 


DATA PROCESSING AND REDUCTION ENGINEER 

Responsible for establishing overall data 
reduction procedures. Direct the activi 
ties in specifying and procuring all com 
ponents of standard automatic digital and 
analog data handling and processing equip 
ment. Responsible for design or procure 
ment of special data processing equipment 


FUNCTIONAL ENGINEERS — MISSILE SYSTEMS 
Develop inertial guidance systems includ 
ing gyro, accelerometers, integrators, servo 
systems and computers. Analyze function 
al problems arising during development 
and evaluation of said system 


ELECTRO- MECHANICAL ENGINEER 

Conduct investigation on special electro 
magnetic and electromechanical devices in 
cluding evaluation and/or design of trans 
ducers, servo systems and related devices 


GROUND EQUIPMENT ENGINEER 


Plans and performs engineering studies, 
basic electrical and mechanical design, de 
velopment and evaluation of production 
test and field test equipment where speci 
fic objectives and general requirements are 
known. Must be familiar with electrome 
chanical instrumentation 


TRANSISTOR CIRCUIT ENGINEER 

Pulse application of high speed transistors 

used in airborne digital computers. Cir 
design applications requiring know! 
r of latest transistors such as tetroids 

and superficial barriers 


DIGITAL COMPUTER ENGINEER 

Basic research and development including 
logical design, dynamic analysis, compo 
nent development, hardware and packag 
ing, system and component reliability, and 
laboratory and field evaluation of complex 
computers for fire control and guidance 
systems 


FIELD EVALUATION ENGINEER 

Perform overall planning functions for 
field evaluation of missile guidance sys- 
tems. Direct activities in scheduling the 
field operations. Liaison with field test site 
agencies and formulating overall operating 
procedures at test site on missile project. 


PROJECT ENGINEER — AIRBORNE EQUIPMENT 
Project engineering of computers, pro and 
anti submarine fire control equipment, air- 
borne navigation plotting equipment and 
similar equipment. Preparation and pro- 
posals on equipment of such types 


PRODUCT ENGINEER 

Initiate, compile and maintain design stand- 
ards on electrical, electronic and mechan 
ical design subjects pertinent to fire control 
equipment and inertial guidance compo- 
nents. Must have considerable responsible 
experience on product design standards 
covering areas indicated in job studies 


DEVELOPMENT ENGINEER — RADAR 

Research and development engineering of 
new radar, navigation and guidance sys 
tems. Responsibility of theoretical and 
laboratory phases of research and devel 
opment of radio frequencies and pulse 
circuitry portions of such systems. Ex 
perience in modulator, intermediate fre 
quency amplifier, indicator, synchronizer, 
or R.F. component design is applicable 


DYNAMICS TEST ENGINEER 

To conduct vibration, shock and accel- 
eration tests on electromechanical com 
ponents and system Analyze results and 
develop equipment to conform with speci 
fication requirements 


ENVIRONMENTAL TEST ENGINEER 

To plan, conduct and report on environ- 
mental tests of electromechanical and elec 
tronic components 


ENVIRONMENTAL ENGINEER 


To plan, conduct and report upon devel 
opment studies of finishes, materials and 
processes, which will be incorporated in 
to the design of electromechanical and 
electronic components and systems 


OPERATIONAL ANALYSIS ENGINEER 


To plan, conduct and report upon environ- 
mental tests of electromechanical and elec 
tronic systems. Must be ipable of rede 
signing components or systems to correct 
any deficiencies encountered during the 
evaluation program in the computer, servo 
systems and missile field 


LIAISON ENGINEER — AIRBORNE PROJECTS 
Technical assistance to AF in mainten 
ance of various AF contracts. Knowledge 
of AF procedures and specifications de 
sirable 


Clip the job (or jobs) you're interested in and mail, with your 
confidential resume. No reference contact without your per- 
mission. You'll receive a prompt reply, and your copy of 
“Your Engineering Career with Arma,” full of detailed 
information about this company 


Mr. Robert Burchell 
Technical Personnel Dept. A-674 


PIPER 


OPPORTUNITIES 
FOR 


design engineers 


with 3—5 years experience in 
mechanical or structural design. 
Experience with control, land- 
ing gear systems desirable. De- 
gree not necessary. Several at- 
tractive positions open. 


graduate electrical 
engineer 


Some knowledge of aircraft 
radio desirable, but not neces- 


sary. 


You'll enjoy working with a 
small, growing engineering 
staff working on wide range of 
new business aircraft projects 
Excellent living conditions, a 
paradise for hunting and fish 
ing. Flying privileges. Attactive 
salary and bonus arrangement, 
liberal employee benefits. Send 
resume or contact Walter C 
Jamouneau, Chief Engineer, 
Phone 6711 day, 3726 in eve- 


ning. 


e 


PIPER 
4 
4 
AIRCRAFT 
CORPORATION 


Lock Haven, Pennsylvania 


MA £8 Ae a Division American Bosch Arma Corp. 
Roosevelt Field, Garden City, L.1., N. Y. 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS AND SCIENTISTS: EE's, ME’s, Physicists 


eRe GENERAL ELECTRIC’S 
make claime, HEAVY MILITARY ELECTRONIC 
but here's EQUIPMENT DEPARTMENT 


offers } 
long-range stability 


A relative term, after all. And just about every engineering firm in 
the country can claim stability, from one point of view or another. 


But consider the picture at HMEE. There are three 
basic facts that prove its truly long-range stability. 


ONE: HMEE, autonomo ‘ 
project, research, and staff d ons ar | ir id of LONG-RANGE STABILITY 
concerned neverthel 
General Electric Compa! If vou agree, consider our present 
its tremendous reso nares openings. We have more than 
75 unfilled assignmentsain 
TWO: At HMEE you become a part of 35 
years’ unbroken growth in military ele« 
tronics. HMEE is no “war baby”, hot or 
cold. Its work history reaches back, without 
interruption, to World War I. Even in the 


’20’s and °30’s, its forerunners were major 


1ARINE AND ORDNA RADAR ¢ GROUND 

RADAR ¢ SONAR « COMMI ICATI AND DATA 

HANDLING « MISSILE GUIDAN«¢ AND CONTROL 
AIRBORNE BQUIPMI 


upplier of the advanced electronic equip 


ment needed by our Armed Fore Here is one of them 
THREE: Many of HMEF’s military develop 

ments have direct civilian application 

and these can only increase in the future 

Commercial applications of military equip 

ment and technique can and will best be 

made by those organizations with the most 

experience in the development and use of 


such equipment and technique 


What’s more, your personal stability is but- 
tressed by an exceptionally 
of life, accident, and medical insurance; 

paid sick leave; and pension and stock bonu 

plan And y ; ‘ onal tability 

engendered | } endous variety it take a few minutes to write 
] 





broad program 


assignment he bet than-usual growtl abe ou background education 


opportuniti and tl educational possi xperien nd, ost important, your 


bilities of our 100% ition Refund Plan ntere ell respond promptly 


W rite in complete confidence to: Mr. George B. Call nder, Dept 62 


HEAVY MILITARY ELECTRONIC EQUIPMENT DEPT. 


GENERAL @@ ELECTRIC 


Court Street, Syracuse, New York 
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EMPLOYMENT OPPORTUNITIES 
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ELECTRONIC 
> ENGINEERS... 
become one of the first 
staff members of RCA’s new 
ENGINEERING OPERATION 
at WHITE SAN 
Proving Ground 
The very nerve center 
of missile electronics / 


y, 
YY 
Yiu 
“GQ f RCA is new to White Sands! 
Qualified electronic engineers can now 
begin a career in a responsible position where 
the atmosphere crackles with the stimulation 
of far frontiers in missile electronics 
Specific RCA assignments are in missile 
electronics, ground support systems, missile 
guidance and complex launching systems 
You must, of course. have your EE, ME or 
physics degree, several years’ electronix 
design experience and must be 
familiar with one of these fields 


Internal instrumentation 


Equipment control 
Data analysis 


System and sub-system analysis 
Reliability data control 


Evaluation of 
new components 


Projects will relate to sub-systems such as: 
PRECISION RADARS DATA PROCESSING EQUIPMENT 


DIGITAL DEVICES FIRE CONTROL 
ANALOG DEVICES DATA SIMULATION 


Start at an excellent salary... A full program of 
liberal benefits gives your income added security 
RCA’s Tuition Refund Plan will provide for 
advanced studies. RCA pays relocation expenses. 


ARRANGE CONFIDENTIAL INTERVIEW 
WITH ENGINEERING MANAGEMENT 


Send complete resume to: 
Mr. David D. Brown, Dept. V-10E 


Mgr. Engineering Employment 
Radio Corporation of America 
Moorestown, N. J. 


RADIO CORPORATION of AMERICA 











DEFENSE ELECTRONIC PRODUCTS 


J 





LEAR 


GRAND RAPIDS DIVISION 


Manufacturers of precision 
products for aviation since 
1930. Today 
the worlds 
OT Ge a ae 


Lear is one of 


leaders in the 


matic flight control systems 


GROUP 
ENGINEER 
Flight Controls Analysis 


To lead group devoted to the 
synthesis and analysis of auto 
matic flight control systems in 
missiles and piloted aircraft 
Five years applicable experi 
ence required. Advanced degree 


preferred but not required 


FLIGHT CONTROLS 
ANALYTICAL ENGINEERS 


To determine the requirements 
and performance of automatic 
flight control systems on the 
latest type aircraft. Two years 


applicable experience required 


HARRY B. TRIMBLE 
A fa Erg ye M We 


LEAR 


INCORPORATED 
110 IONIA AVENUE, N.W 


GRAND RAPIDS 2, MICHIGAN 
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EMPLOYMENT OPPORTUNITIES 


WHICH OF THESE JOBS 
CAN YOU FILL? 


ELECTRICAL 
AND 
ELECTRONIC 
ENGINEERS 
with 2 or 
more years 


experience 
in: 


COMPUTER 
AND CONTROL 
ENGINEERING 


e Gyro Development 
e Servo-mechanisms and 

Feedback Systems 
Analog Computers 
Military Specifications 
Electronic Circuitry 
Magnetic and Transistor 
Amplifiers 
Network Design 
Inverters 
AC and DC Servo Motors 
Electronic Research 
Fire Control Systems 
Microwaves and Radar 

« Antennas 

« Beacons 

+ Receivers 

Transmitters 

« Pulse Circuits 
Digital Computers and 
Data Processing 


MISSILE GUIDANCE 
ENGINEERING 


Gyro Development 
Servo-mechanisms and 
Feedback Systems 
Analog Computers 
Military Specifications 
Electronic Circuitry 
Magnetic and Transistor 
Amplifiers 

Network Design 
Inverters 

Servo Motors 


Research 


AC and Dt 
Electron 
Miss 


ile Control Systems 





MECHANICAL 


ENGINEERS 
with 2 or 
more years 
experience 

in: 


Inertial Guidance Systems 
Gyro Development 
Military Specificati 
Servo-mechanisn 

Product Design and Packaging 
»f Electro-Mechanical Devices 


Fire Control Systems 


Inertial Guidance Sy 
Gyro Development 
Military Specificatior 
 >ervo-mechanisms 

Product Design and Packaging 


f Electre Mec 


han | Devices 





NUCLEAR 
ENGINEERS 
AND 


PHYSICISTS 
with 
experience 
im: 


NUCLEAR REACTORS 


Control 
Metallurgy 
Physics 


instrumentation 





Do you dare tackle tough proble ms? At Ford 
Instrument Co., finding the answer to probl mis 
is the engineer's prime responsibility. As a 
the 


receives the prote ssional and financial rewards 


result engineer who meets this challenge 
his work merits. Our qualifications are high, and 


we want to be sure you can match the high 


standards of our present engineering staff, Our 
are too important and too ¢ omplic ated 
What will 
That ce pends on your specific 
lor details about the challenge 
environment, and opportunity at FiCo, write 


Philip I MeCaftrey at below 


project 
to trust to most engineci you do at 


it or 


und « sper rice 


ibilities 


FORD INSTRUMENT CO. 


DIVISION OF SPERRY RAND CORPORATION 


Long Island City 1, N. Y. 


31-10 Thomson Avenue 
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THE BIG ADVENTURE 


IN PROPULSION ENGINEERING 


Within months the first man-made earth satellite will be 
launched by Martin. 

It is the opening gun for the commencement of the biggest ad- 
venture of our time in the field of propulsion engineering. Oppor- 
tunities in this fundamental area at Martin range from Mach 2 
speeds to space systems propulsion, and from nuclear-powered 
flight to photon physics. 

If you are interested in adventurous engineering with tomor- 
row as the target, we urge you to investigate the inside story 
at Martin. 

Contact J. J. Holley, Dept. AW-10, The Martin Company, Balti- 


more 8, Maryland. 


[ns kes 
M8 £4 FEV 2 Pa 


me mak TlhlhrTiaoes _ & 





EMPLOYMENT OPPORTUNITIES 
ELECTRICAL ENGINEERS 


you can help 


put the first 


nuclear powered 


plane in the air 


at the Aircraft Nuclear 


Propulsion Department 
of GENERAL ELECTRIC 


think of contributing to one 
of the most important events ir 
aviation history helping bring 
out an engine that has unlimited 
range. where fuel can be meas 
ured in pounds per day rather 
than thousands of pounds per 
hour 


Yes A young engineer can mak¢ 
a name for himself here—and he 
doesn't need previous nuclear 
training to do it 


If you have from 1 to 5 years’ ex 
perience—and enough flexibility 
of mind to apply your technica 
knowledge to new fields—you can 
start work immediately in project 
areas like these 


Controls and Instrumentation pneu 
matic, hydraulic, electrical, mag 


netic, servos 
Printed Circuit Design 


Environmental Testing for reactors 
turbojet engines and associated 
power plant equipment 


Analog Simulation 


Your conventional skills will be 
fully utilized, and you'll learn new 
ones on the job—either through 
consultation with experts, courses 
in nuclear technology at the plant 
or graduate study on a_ 100° 


Tuition Refund Plan 


FREQUENT MERIT RE In we 
UT TA DIN¢ Bt 


ENSI PA 


Choice of two locations 
Cincinnati, Ohio or Idaho Falls, idaho 


Mr. J. R. Rosselot Mr. L. A. Munther 
P. ©. Box 132 P. ©. Box 535 
Cincinnati, Ohio Idaho Falls, idaho 


GENERAL @@ ELECTRIC 
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EMPLOYMENT OPPORTUNITIES 


for minds with 20-20 vision 


; ABILITY to see clearly with the mind’s eye is char- 


icteristic of most good engineers. Nowhere is it more 
highly prized than here at Goodyear Aircraft 
Our creative engineers are men of talent and training 
of course. But beyond that, they are men gifted with an 
incanny capar ity to look ahead. think ahead and above 
all. see ahead. 
Their materials are the progress of the past Their 
genius is the promise of the future 
To fulfill that promise, our engineers have at their dis- 
pe sal the most modern facilities, including one of the 


I hey ha ve 


unlimited opportunities. in the field of their choice 


largest computer laboratories in the world 


whether it be airships missiles, electronic guidance 


equipment, structures — or countless other challenging 
activities 

[here are no limits, either, on individual thought, no 
barrier to the flow of inspiration. 

If you have faith in your ideas and confidence in your 


ability to make them work, a rewarding career can be 
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yours at Goodyear Aircraft. Our continued growth and 
diversification have required expansion of our engi 
il both Akrs } Ohio and 


neering staffs im all sper ialtic 


Litchfield Park 
You'll find salaries 


to continue our academi tudu 


Arizona 


ind benefit agreeable. If you wish 


compat paid tul 
tion courses le ding to ads inced de ree ire ivailable 


i 
colleges 


it nearby 


further information on your career opportunities 
it Goodyear Aircraft, write: Mr. C. G. Jones. Personnel 


Dept., Goodyear Aircraft Corporation 15. Ohio 


Theyre doing big things at 
GOODFYEAR 
AIRCRAFT 


The Team To Team With in Aeronautics 





EMPLOYMENT OPPORTUNITIES 


FOR THE FINEST JOB OPPORTUNITIES 
IN THE GUIDED MISSILE FIELD! 


i fact At Bendix Cjuided Mis- have prepared i thirty IX-page booklet 
ou'll enyos living In an attractive giving the detailed stor of the function 
ritanul convenient to metropolitan ol the wWiou el ee ne vroup uch 

ind recreational center \ } i ram-jet prop | 
» OpPportuniti guidance, telemet 


ile indu live 


{ 


contractor 


Mi ‘ enaix ¢ rent 


M 


’ ' — prime contractor 
trie miathy mivantlave 


Bendix Guided M 


for the TALOS MISSILES 


Bendix Products Division —Missile 


406 N, Bendix Drive 


Gentlemen: | would like more information ¢ 
missiles. Please send me the booklet “Y 


South Bend. Indiana 


NAME 


ADDRESS 


Cm me we we eee ee oe ee ee 
ee ee eee ae ee ee ee om es oe oe 





PROJECT COST ANALYST 
OR 
PROJECT COST ESTIMATOR 


Excellent opportunities for men with one 
or more years experience in Production 
Control and/or Cost Control of airframe 
or similar manufacturing. Accounting 
or Industrial Engineering educational 
background preferred. Reply giving ex- 
perience and educational resume to: 


McReady S$. Young 

Chief of Budgets & Cost Analysis 
Dallas Division 

Temco Aircraft Corp. 

P. O. Box 5567 

Dallas 2, Texas 














FOR RATES 
OR INFORMATION 


About Classified Advertising, 


A 


Si e WI Graw-. Hill 
Office Nearest You 


ATLANTA, 3, 1301 Rhodes-Haverty Bldg 
JAckson 3-6951 
R. POWELL 
BOSTON, 16, 350 Park Square 
HUbbard 2-7160 
H. J. SWEGER 
CHICAGO, 11, 520 No. Michigan Ave 
MOhawk 4-5800 
W. HIGGENS J. BRENNAN 
CINCINNATI, 37, 1825 Yorktown Road 
Switfon Village, Apt. 2 
G. MILLER 
CLEVELAND, 15, 1510 Hanna Bidg 
SUperior 1-7000 
W. SULLIVAN 
DALLAS, 2, Adolphus Tower Bldg 
Main & Akard Sts 
Riverside 7-5117 
G. JONES 
DETROIT, 26, 856 Penobscot Bldg 
WOodward 2-1793 
WwW. STONE 
LOS ANGELES, 17, 1125 W. 6 St 
MAdison 6-935] 
C. F. McREYNOLDS 
D. BRENNAN 
D. McMILLAN 
NEW YORK 36, 330 West 42 St 
LOngacre 4.3000 
S. HENRY D. COSTER R. LAWLESS 
PHILADELPHIA, 3 17th & Sansom St 
Rittenhouse 6-0670 
H. BOZARTH 
ST LOUIS, 8 3615 Olive St 
JEfierson 5-4867 
W. HIGGENS 
SAN FRANCISCO, 4, 68 Post St 
DOuglas 2-4600 
W. WOOLSTON 


‘ 
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ENGINEERS << 


Ps 
Pd 
“af 
AC ores 0 sem av 
/ 


4 


G M's long-standing policy of decen- 
tralization creates unlimited opportunities for 
qualified Electrical, Mechanical Engineers and 


Engineering Technicians 














DIEVOTED TO 
RESEARCH 


; MISSILE GUIDANCE 


JET ENGINE FUEL CONTROLS ~ COMPUTERS 
—- COMMUNICATION EQUIPMENT — CIVIL DEFENSI 





AC'S new, modern 225,000 AVIATION — AUTOMOTIVE ELECTRONIC PRODUCTS 





‘ ’ , 
square feet, glass-masonry, alu all offer you personally, opportunities that demand 
minum plont (being built in sub- : . , —_ : 
investigation To arrange personal < onfidential 
urban Milwaukee) is another step 
in GM's Electronics Division’s interview in your territory, write today to 


Permanent, Progressive Program - Mr. Cecil E. Sundeen, 


Supervisor of Technical Employment 


fer © confidentiol epiaton os to how VOU AC THE ELECTRONICS DIVISION 


General Motors Corporation 


write to us today. 
Flint 2, Michigan 


Milwaukee 2, Wisconsin 


AVIATION WEEK, May 13, 1957 





EMPLOYMENT OPPORTUNITIES 


SEARCHLIGHT 
SECTION 


ah 


25 AIRCRAFT AVAILABLE 
. FOR IMMEDIATE DELIVERY 


LOW FLEET AVERAGE AIR TIME 
AIRFRAME; 2793 hours since manu- 
facture, 1438 hours since major over- 
haul. ENGINES; 400 hours since major 
overhaul 


(ANY CONFIGURATION DESIRED 


Complete facilities available to over- 
haul, convert, or remanufacture to 
your specifications, including CAA 
Transport Category approved Smith 
C-46/CW 20-T, Passenger and cor 
porate interiors also available 


. Standard U.S.N. cargo model C-46-A 
Curtis Electric propellers Pratt & 
Whitney R-2800-51 engines / com- 
plete military radio recently in 
service / modernized / most A. D. and 
T. O.'s complied with 


For full information on cash pure 
chase, lease or financing on one or 
all of these airplanes, wire or call: 


international Airport « Miami, Fila, 








Executive DC-3 
FOR SALE 


Executive Interior 
Attractive Paint Job 
A-12 Autopilot Goodyear 
Disc-Type Brakes 
All Set To 
Put Into Operation 


PAGE AIRWAYS, INC. 


Rochester Airport Rochester, New Y 
GEnesee 8-730! 











Deel Directly 1951 Executive Dove 


with Owner 


Executive style FOR LEASE 


6 passenger cabin 


$1000 monthly 
; vou tf 
pa Dull neur 
operatic 
om ‘ ae ay «@ 
payments applical 


TRADE-AYER COMPANY 
Linden Airport, Linden, N. J 
Ming Hunter 6-7690 











flo @ itti¢s 





Theres a better way to get ahead! 
TEAM UP WITH ALLIED RESEARCH 


If you’re cut above average in the execution of your engineering skills 
take a long sharp look at Allied Research. For with this young and growing 
research team, opportunities for getting ahead are truly without limit. 
Write today to DD). J. Fink, Chief Project Engineer. 


ALLIED RESEARCH ASSOCIATES, INC. 
13 Leon Street Boston, Mass. 
Opportunities in these expanding flelds: Theoretical and applied acrodynami Stability 
and control Aeroelasticity Thermo-elasticity Vibrations anal ysis Vechanical design 
Applied mechani Aircraft and guided missile studies Weapons effects High temperatur 
physics — Spectroscopy Instrumentation — Radiation transfer . 





ENGINEERS & SCIENTISTS 
If Your Goal Is 
Professional Maturity & Technical Excellence- 


Consider M. navox 
J 


When uncompromising excellence is required in the design and develop- 
ment of radar, communicatior and navigation systems, computers, and 
electro-mechanical device you'll hear the name of Magnavox because 
Magna x has built its reputation on quality, integrity, originality, for 
forty-six year Engineers who share this devotion are now offered impor- 
tant opportunities at all levels in the following areas 


COMMUNICATIONS & NAVIGATION—airborne, shipboard 
and ground equipment 

RADAR airborne equipments and fire-control systems 

COMPUTERS analog and digital techniques 

ELECTRO-MECHANICS~—-«ynchros, speakers, and components 
Choice of three locations: home office and headquarters R & D Laboratory 
in Fort Wayne, Indiana, described by Look Magazine as the happiest city 
in the United States; our brand-new electronics laboratory in Urbana, home 
of the University of Illinois; or our laboratory in Los Angeles, California 

Please send resume to 
Mr. Robert B. Wright, Technical Personnel Director 


rH#e MAGNAVOX co 


FORT WAYNE 4. INDIANA 
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SEARCHLIGHT 
SECTION 











Lo] ot 


AND 


CARGO C-47 


FOR LEASE 


TRANS-INTERNATIONAL 
AIRLINES, INC. 


P. O. Box 233—Miomi 48, Florida 





Deal Directly 


with Owner HANGARS 


U.S. Navy type 
120° clear span 
by 200° depth 
Doors 120'x28’ 


All Steel Constructed. Excellent mone- 
tery saving and good delivery if you 
are considering de construction of oa 
henger of this size 


TRADE-AYER COMPANY 
Linden Airport Linden, N. J 
Hunter 6.7690 











Immediate Delivery 
We stock, overhaul, and install 


PRATT & WHITNEY WRIGHT 


R1830 R1820 
75 


—92, —94 202, -56, —72 


R985 R1340 R2000 


and our most popular DC3 engine 
R1830 ~- SUPER - 92 


ENGINE WORKS 


INC. 
Lambert Field inc St. Lewis, Me 





ele. tronic eng nee) f 


@ Experienced in UHF-SHF techniques (radar, 
microwave, missile seeker, etc antennas, RF 
control systems or infrared 
Experienced in servomechanisms, counte 


measures and navigation 


(Mini m 5 yeara'’ ¢ ‘ nee) 





FEASIBILITY STUDIES AND DEVELOPMENT 
PROGRAMS NOW IN PROGRESS 

You will work on electronic equipment 
ated to weapons systen 


nT 
homing device IR guidat 
econnaissance equipment 


u can enjoy the many liberal! ber 
gwitha Republi or 
Lior Surgical accident 
‘ 1), a tor 
Plan 
reaume to 


AR Mulligan, Engineering Employment 


GUIDED MISSILES DIVISION 





PIE FUsssssase AvVIAIsanr 
223 Jericho Turnpike 
Mineola, Long Island, N. Y 


TOP LEVEL POSITIONS 
FOR TWO ENGINEERING DESIGNERS 


The Aircraft Nuclear Propulsion Department of the General Electric Co. is 


building a Nuclear Reactor for the propulsion of aircraft 


These positions require men able to conceive and establish the validity of 
design approach, by analysis and evaluation of advanced and complex engi 
neering requirements. They will prepare specialized layouts, studies, sketches 
diagrams, analytical presentations and calculations on aircraft nuclear power 
plant arrangements, installations, remote handling apparatuses, structures, and 


mechanical and hydraulic systems 


Education and Experience 


Education requirements are a degree or the equivalent of four years’ mechanical 
engineering training, plus ten to twelve years’ experience in mechanical design 


of a technical nature. 
Send a resume to: 


Mr. John R. Cowan 
Aircraft Nuclear 
Propulsion Dept. 


GENERAL ELECTRIC 


1423 East McMillan Street 
Cincinnati 6, Ohio 








AN HARDWARE & FITTINGS 


Stainiess, Aluminum, Brass, Steel. All sizes—im- 
mediate delivery from world’s largest shelf stock 
Buy direct from manufacturer Lewer prices— 
quicker service. Send for free wall charts showing 
complete tine of AN Fittings 


COLLINS ENGINEERING CORPORATION 
9050 Washington Bivd Culver City, California 








Don’t forget the BOX N UMBER 


When answering the classified advertisements in this magazine 
don’t forget to put the box number on your envelope. It's our only 
means of identifying the advertisement you are answering. 
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EMPLOYMENT OPPORTUNITIES 





poe ek 
JET 
ENGINE 


ing engineer brings to his client detached engineering and eco- CYC LE ' 
\ 


‘<9 
By reason of special training, wide experience and tested 


ability, coupled with professional integrity, the consult- 





/ 
nomic advice that rises above local limitations and encom- 7 ANALYSIS ,’ 
s 4 


passes the availability of all modern developments in the fields ‘ 7 
~~ -——— = 


where he practices as an expert. His services, which do not 
Geod engines result only from geod 
replace but supplement and broaden those of regularly em- _ poe ae penal eat pte so 


This department looking for a mar 
ployed personnel, are justified on the ground that he saves his selhdenaah Gh Gamma ahaha eel 


ance in thermodynamics and n op 


client more than he costs him.” eultes 


components and their nter 


characteristi« of al engine 


relations 


He will determine standards for com 


pressor turbine tructures et« 











through evaluation and selectior 
optimum engine cycles, in the light of 
ym requirement 


IVI 


rssified Advert clates, he will be responsible for the 
design layout performance estimates 


iteeeaes ‘OPPORTUNITIES’ ee oe onli and weight tables psa tema ba- 


sis for contractual c« 


Attendance and participation in tech- 


nical society meetings will be encour- 


aged 
ow Please send resume con fidence oO 
I’-4838, A at Weel 
ON. Michigan Ave ‘ i 11 ] 


(CARGO) 





Just released and formerly operated by 
| REPLIES (Bow } 
This 3 
VEW VORK Po 
CHICAGO \ 
SAN FPRANCISCO: GaP 
LOS ANGELES I 


POSITION VACANT 
AIRCRAFT LOW TOTAL HOURS AND LOW TIME 
Pilot, experienced, instrument experience, 


needed if charter operat June to 
SINCE TW, OVERHAUL aeons Rtssactive location. O84 4 
oY Service Cory Vineyard Haver Mass 


LEEWARD AERONAUTICAL SALES, INC. ao 
P.O. Box 233, Miami 48, Fle 
Attorney. “ed Sumenaete entootios. 


tronic a“ P datr asa ‘4 
ndri & govt. exy CPFT FP, R&D, T&M 
ibs. PW-4868, Aviation Week 


elec- 





Corporation Pilot. ATR, 4350 hours, 1450 


MADDEN PLAYFORD experience, Instructor. A&E. College gradu: 





married, dor 


PHONE: xceptional capab 


P O. BOX 186 ex esire er r 
INT'L AIRPORT NEWTON 5-8463 orporation pilot positior am Dot ; 
MIAMI 48 q CABLE ADDRESS arroll, Poughkeepsie, N. Y 
FLORIDA ¢ se. MADPLAY 
ATR Captain: 11,500 hrs.—Ratings DC-3, 
{ ( 16. Be Married Ave 29 


me eing 3 
Desire Executive flying posit fore 


! 
DC=-4 Ss passenger & cargo C-46D cargo | Homes. eutive Erving posites. || er 


DC-= 3 27 passenger “O” TSOH LODESTARS | cont FORGET 


bw ' 


C-46F passenger & cargo TWIN BEECHCRAFTS he adver 


FOR SALE NAVCO Lambert Field Test pil 
St. Louis, Me pilot experienced in H-19 
2 EACH WRIGHT 1820-76A ENGINES mm. Mien, ||| Tost pilot experience 
also 2 Each 1829-56A GCaco overhaul has in stock 
ace Segre Gate ampacpevent major overhaul—by ARC Bendix Collins Kellett Aircraft Corporation 
Write: Sperry Wilcox P. O. Box 35 


Pr. ©. Bex 71°78 South Annex , : : 7 
Van Nuys, California Executive Aircraft Radio Willow Grove, Pa 
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DC- 


DC-3 
engines. 


DC-4B 





1885 University Ave. 


FOR SALE 


and DC-4 


IMMEDIATE DELIVERY 


21 passenger standard airline interior with airstair door. 1830-92 


62 passenger folding payloader seats, folding hatracks, cargo 
floor and door. R2000-13 engines, complete airline radio. 


Aircraft are presently in our scheduled operation. 
For additional information contact Mr. MEL T. McCLUSKEY 


NORTHWEST AIRLINES, INC. 


Phone Midway 6-2966 


St. Paul 1, Minn. 





For Immediate Sale 


ROYAL GULL AMPHIBIAN 


This Aircraft has been 
operated exclusively for 
one company — 270 Hrs. 
total {ime since manv- 


factured 1956 


TIMMINS AVIATION 
LIMITED 
ee Le eee 





C-46 F 


Available for immediate sale 


“O” TSOH 


AAXICO AIRLINES 
P. O. Box 875 Miami 48, Flo 
TU 7-1541 











For Immediate Sale 


LOCKHEED LODESTAR 


Presently in executive use 
1820-56 Engines; 240 Hrs 
$.0.H. 4000 Hrs. Total Time 


TIMMINS AVIATION 
LIMITED 
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Deal directly with owner 





SEARCHLIGHT SECTION 


vr 


+ BAL Se 


world’s fastest 
most complete — 
service center «~ 


OVERHAUL 
RADAR ~ RADIO 
INTERIORS 
ENGINE CHANGE 
EXTERIORS 


INSPECTION 
MAINTENANCE 
MODIFICATION 
INSTALLATION 
INSTRUMENTATION 


specializing in 
C-46 conversion to transport category 
DC-4 conversion to “E” fuel systems 


call, write or wire for estimate 


LONG BEACH AEROMOTIVE 


Long Beach Municipal Airport 
Long Beach, California 
call GArfield 4-8588 


For Sale—Immediate Delivery 


26 passenger ex-Eastern Wright G202A 


DCcC-3 


Full airline equipment 


$100,000.00 


> 


WORLD'S FOREMOST 


LODESTAR 
SERVICE CENTER 


inspection | Radar 
Maintenance | Interiors 
instrumentation Engine Change 
Modification | Exteriors 
Overhaul Radio 


PacAero Engineering Corp. 
(Formerly Lear Aircraft Engineering Division) 
Santo Monica Airport, Santa Monica, California 


Builders of the Incomparable Learstars 


COLLINS 
BENDIX 
SPERRY 


TRADE-AYER CO 
Linden Airport, Linden, N. J. 
Hunter 6-7690 





WANTED 


C-54-E 


To lease for six months com- 
mencing June |. 


Must have 


1. Convertible interior 

2. Overseas radio 

3. Navigator's station 

4. Crew Bunks 

5. Cargo door and floor 

6 7M2 engines or equivalent. Preier to 


have spare engines included in lease 
but not necessary 


Aircraft must be clean, tully equipped and 
ready to go Send complete details and 


lowest acceptable price in first reply 


WwW. 1000 








—_~ 
AIRWAYS th 


LEAR POC HELIO® areroert 


PHONE GENnestt @ 730! 


ARC ROCHESTER 11, N.Y 


AUTOMATIC PILOTS 
NAVIGATION AND 
COMMUNICATION SYSTEMS 








MORE AND MORE 


MAJOR COMPONENTS 
ARE BUILT BY ROHR 


For example, brazed, stainless steel, honey 
comb panel structures are being manufactured 
by Rohr for the great new B-58 Hustler, built 
by Convair for the U. S. Air Force. 


Today Rohr manufactures over 30,000 air 
plane parts, included in such major components 
as stabilizers, elevators, fuselage sections, pneu 
matic system components, high strength weld 
ments, and stainless steel honeycomb sandwich 
panels 


More and more, leading air-frame manufac 
turers count on Rohr for design engineering, 
for conception, development and production of 


parts to meet modern flight problems. In many 


WORLD'S LARGEST PRODUCER OF 


cases, Rohr engineering teams are actually 
assigned to the customer's plant, to work with 
the manufacturer's engineering staff and bring 
back a full understanding of requirements to 
be met. 

And, of course, Rohr is well known as the 
world leader in production of ready-to-install 
power packages for airplanes — including the 
Boeing B-52, KC-135, 707, Convair 880, 
Lockheed Electra Propjet, Super Constellation, 
C-130, Douglas DC-7 — and many other of 
America’s leading military and commercial 
planes. 


For the aircraft parts you need, next time 


look to Rohr. 


READY-TO-INSTALL POWER PACKAGES FOR AIRPLANES 


Excellent coreer openings 
now for engineers and 
tooling technicians 


AIRCRAFT CORPORATION 


CHULA VISTA, CALIFORNIA 


Aiso plants in Riverside, California « 


Winder, Georgia 


« Auburn, Washington 
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ENGINEERS, SCIENTISTS: 


What did they say the 


last time you had an 


IDEA? 


At Decision, we talk to hundreds of 
engineers, and many report how 
frustrating it is when they moke oa 
good constructive suggestion and 
reminded that 


responsibility of 


ore gently ideas 
ore the 


(Strangely 


others 


enough, these same 
often § talk 


engineering’ in 


companies about 


creative their 


recruiting ads.) Fortunately this 
attitude is not 


progressive companies today 


typical of most 


We know 


encovroge 


many companies who 
and appreciate creative 
thinking who know that youth 
inspiration and progress all go 


together 


Whether 
about changing jobs or not, Decision 


youre thinking seriously 


can improve your job perspective 
confidentially and at no cost to you 
We will send reproductions of your 
resume 
hundreds of top 
our clients—who poy us to find 


\without your name) to the 
ranking firms— 
good men. And, we will enter your 


name and resume in our unique 
Decision /Register, which we search 
daily to find engineers for specific 


job openings 


DECISION /INC 


Publishers of the authoritative 


Job Directory 


Engineers 
FIND OUT ABOUT COMPANIES WHO 
NEED YOUR IDEAS 
MAIL THIS COUPON NOW! 


CONFIDENTIAL 


Oliver P. Bardes, President 
DECISION /iInCc 
Management Consultants 

1662 First National Bank Bidg 
Cincinnati 2, Ohio 


Dear Mr. Bardes 
| do have good ideus, 
to find out who needs them | 


and | want 


NAME 
TITLE 


(or job interest) 

STREET 

city 

STATE 

L CONFIDENTIAL 
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LETTERS 





“Sad Hiring Case” 
hats off’ to Capt. Rob 
to Hue a Pilot mn 

Mine i 


ot the ‘ oncerned with the 


your 


just one of 


ng of pilot 

erved as Air nm MATS 
three ca md also a mstructor 

1 DC-4s. When I wa 


immed 


ft Commande 
prot 
rcleased from active 
to college to ompliet mn 


Te ilwa been ntrerestce 


lecided to try my luck with 


I wa it 
‘ Pilot blementar 
ike the 


waist me was the 


out west to take one of 
lest and I didn't 

that a big facte 
that I 
than b 


grade. It seem 


fact 


mor 


have always 


| 


I Withthing 


thi vould 


iseball and 
make me an unsafe 
Vireitinitig i ior or it 
baseball i team 
vork in the cockpit 
i well-known Sout! 
onsisted of numerou 
that had te 
! mpl Ye of No Well 
though | nd ve when I she ld 
n Questions on this test had 
vhatsoever to do with aviation, but 
keen!l interested in Do vou 
th ure to kill our 
De ) iften think that you can 
tter than the boss et 


eck atte 


port wherea 
Cotta have team 
t Va vith 
Them test 


nonsensical question 


grand 


completing the test 

1 letter stating that I didn’t con 
their standards in the exam and that 
I had had it 


| had passed m 


p to 
| ivail 
birthday, I 
we limit for 
profession, so I decided 
I might better qualify if I got an ATR 


30th 


p 1} ipproa hin the 


frtiti Haiti 
I ited a ship at pn he md 

mn ATR with on f thy most 
iptain m th Southern line 
CAA cde whated heck 
thang vould he 


hances with this line 


vho is also 
pilot | figured 
etter to 

than to 


iptain give mm 1 full 


enhance my 
have one of 


thei senior ATR 


AT EXperse | journeyed down to 
md waited patiently 
office for four hour l 

{ nmendation 
ATR would 
vant to kill 


finally 


mich 


own pli th 
en though I still didn't 
rrandmot ! The moment 
| wv this beg to 
ive me ibout tive 
time and started on 
hort Phi 
haracter 
hin 
Robson 
olumn CTO the 
scheduled 
interested in hiring pilot I 
ntcrview vith the 
' 


the advice that Capt 


urine 
had 
hief pilot ind 


what I 


ot a job with a 


rid O See vuld 


I started im next 
two years later che 
It com to mM 


copilot la 
ked out as 


that it wn 


( iptain 
iwful 


iviation Week welcomes the opinion 
of ite readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42 St... New York 36, N. Y. Try 
to keep letters under 500 words and give 
a genuine identification. We will not 
print anonymous letters, but names of 
writers will be withheld on request. 


+} 


igainst the [ rmment the wat i 


test ex-military { I spent one lid week 


' 
ts after 


1 psychomotor te 
tramuneg | 


on Pp holog i! 
I had 


hould think that if I wa 
clected for 


| 

heen elected for pilot 

good enough to be 
USAT oO 

thousand 0 { tr j 

that I sl ialifed to com 

airline that | 


those 


training im the ting 


iPtih vCal 
’ 


ramin 


plete the ground school so 
might be able to pull gear for one of 
old Southern supermen who at times find it 


runwa\ 
Hiren Pinot 


GCA Crash Role 


You ‘ f round 4 ontrol 
Faulty in Vulean rash AW March 11 
li] ing the f report of the Brit 
Accident Investigation Board on the \ 1 
ish together vith May Liebman lette: 
the editor (AW April 29, p. 140), may 
¢ madvertent! iven an erroneous m 
ion concerning CACA 


7 
¢ around th 


hard to lin Ip th the 


wr 


juipment n 
The GCA equipment in use at civil au 
ports in Great Britain is the 1944 MPN-1 
nodel Thi ori nal two 
irveillance Ope yperator md there { 
rators for the h function. The 
London Airport 
ition tracker op 
raft target bi 
activate a me 


quipment utilize 


final approa 
a equipment at the 

purine the 1S fan cies 
erator to follow the ai turning 


1 mechanical handcrank to 
hanical 


This el 


mitted t m cies 


ursor on th levation op 

ition mformation then tran 
) ition error meter at the 
ontroller position 


lt ng 


final 
Such 
uircratt 
haracteristics of the 
The lar r¢ ind 
modern GCA equipu 
iltitude data d t to the 
In the AN/CPN 4 G6 
le y our company for the 


idl q I 


flying 


mechani 


with ind 


i 
upproach peeds 


1944 vintage 


provid 
final control 
\ equipment de 
USAF in 
ind range of th 
a A ¢] 


lo 
hion nuth 


re I di pla on th final 
ipproacn \ I+] Da 
This three 
tinuous and imstantan ! nf 
the rcratt or » th 
final 
climimate th r an 
izimuth tracker 
The three-dimension Az-E] 
jue 1s also employed in our development 
inal PAR GCA 
AA and ha cen ntinual c at 
major CAA ai t 1 { ‘s in 
() 
Ove 400 GCA juipmen the AN 
CPN-4, th AN/MPN.-11, and the AN 
FPN-16, all developed and produced by ou 


npan ire ti tandard GCA ecaqumpment 


dimensional display gn 
rmahion 
ontro 


ipproa h 


final 
all tine 
clevation 

t h 


COP 


equipment for 


S. Navy, th 
Army, th 


for the U.S. Air Force, the U 
U.S. Marine Corps, the U.S 
Royal Canadian Air Force, the Royal Au 
tralian Air Force, the South African Ai 
Force, the Japanese Self-Defense Force, th 
British Royal Air Force, the British Roya 
Navy, and all of the NATO nations, total 
ing thirty-three world 

At a recent air navigation 
in Los Angeles, an Air Force 
1 pioneer in USAF el 
ummarized the meeting by observing that 
clectronx militar 


ountries around the 
onference her 
who 1 


rel 
mor il 


troni accuratel 
personnel in ind 
have the 
electronic equipment designed and produced 
in WW II as readily as tactical 
personne! obsoleted P-38s, 
SIs, B-17 Spithre Hurricanes, et 
GCA ha established i 
ord during the past 14 years und will con 
tinue to maimtaim its history of safet 
traffic 
GCA equipment is provided to those unsung 
heroe the GCA and the GCA 


man 


viation must ourage to obsolets 
militar 
have P.40 
T } fet 
perd are 


W ith 


modern jet only if available modern 

operator 

maimtenance 
Leonarp Davin ( 
Vice President 
Gilfillan Bros. In 


Los Angeles, Calif 


SPCA for Passengers 


\s a passenger who has suffered innumer 


ALLAHAN 


; ¥ 
omforts as a result of airline 


idvertise 


to thei 


le di failing 
vide the serv the 
easonable adherence 


I would like to 


following cas¢ if 


edule 
to the irate airlin 
sful suit again 
Airways and Air Fran 
Manchester Guardia 


passenger and his succe 


British European 

i reported im =the 
I he report f yllows 
hairman and his wife an 


looking 
lunch with champagne on a 


A compan 
forward to 
flight 
seats on a later aircraft 
rved with lukewarm t in 
lheir counsel, Mr. R. O. C 
Stable, said this at Westminster Count 
Court yesterday when M ind M Cle 
( lona4 Sea Avenue Rusting 
ton, Sussex, we ‘ £3 lama 


la ighter who wer 


fron 
) 
I iti were 


instead 


given 
ind s 
and slab cake 


halnx I 


igainst 
France for br ) 

Ml Stabl aid fl 
een th high-light f the fami ch 
holiday in Paris in April last year. The jour 
epicurean flight 
included a free champagne lunch. ‘It 

up a vonderful picture of Fren 
he added. The family boarded th 

noon aircraft at Orly Airport but were the: 
ordered off and th plan left oon aft 
thei luggag Ml Stable aid the 
i double booking 

Yo may know that Lord Barbazon of 
l'ara has organized an Association of Int 
national Air Travellers aimed at protectin 
the passenger's rights against default 
I think this organization shou extende 
to the United State 
ervice seems to be 


ney was advertised a in 


and 


vith 


had been 


1irline 
| he 
where airline 
steadily 


IRATE 


passe nye 
deteriorating 
PASSENGER 


(GENEVA SWITZERLAN 
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Accurate device output demands a 
power! input and in 400-evele equ pmer 
vital in today’s aircraft and missil Te 
| racy is everything. For the preci npu 
i powel! needed in cle wing, manutacts } 
| and checking out of modern avioni: svstem 
| it's a growing habit to buy LEACH (INE 
Palmer) 400-Cycle Precise Power...complet« 


packages, ready to “plug in 
for Every LEACH (INET-Palmer) 400-cyck 


unit is ce signed as a system, W ith both rotat 


research, ing equipment and magnetic iumplifies 
controls developed under one, coordinated 

quality research, deve lopment and manufacturing 

| program. The result precision and de 
control, pendability beyond what today’s planes and 
missiles actually call for operating chara 

| and teristics ready for electrical and electroni 


demands still on the drawing boards 
pre-flight There’s a LEACH 400-cycle motor 


generator set for virtually every application 


checkout where regular line powe! must be changed 
to closely regulated. stable 400-evcle fre 
quency These standard models share the 
; same high electrical performance standards 
... only the phy ical arrangements are varied 
for maximum utility 


STANDARD PERFORMS 


all mode ls 


by today’s and tomorrow's avioni Frequency 400 cps ps with 60 
system Offered in ratings from 5 to 


100 KW (3-phas« 


Voltage I% (*+Y 
Recovery Time... to 20 KVA 
20 to 50 KVA 
62.5 to 125 KVA 
Voltage Dip or Overshoot less than 
Voltage Modulation less than ' 
Frequency Modulation less than “% 


Ratings i-phase :5 to 125 KVA@ BP 
lphase:3to B85 KVA@ BPF 
, Output Voltage. . 115/200 or 120/208, 3-phase, 4-wire 
FOR THE FLIGHT LINE... Completely 4 , 115 or 120, single phase 
portable, trailer-mounted sets... a é Input Voltage 440 volts, 60 cps, 3-phase (220 or 
weatherproof, vibration resistant, hb 220/440 optional 
capable of traversing rough terrain Overload Rating 1 for 3 minutes 
without loss of accuracy... more than 
a match for the accuracy demanded Regulation 
“A option 


: Phase Balance 4% max. voltage deviation from 
&. J the average with one-third rated current on one 
—_ Se, phase and no load on the other two 


: Wave Form 3% rms total harmonic content 
FOR THE PLANT... Control elements FOR THE LABORATORY... Compact 9 
: (2% optional) 
in a floor-standing cabinet... motor single-cabinet units with all rotating 
Ne Basic Design rotating field 
cled to separate structural-steel base rigid base which may be caster mounted 
Available in ratings from 50 to 100 or easily moved by fork-lift truck. Complete specifications are listed in Leach's new 
KW (3-phase). Available 5 to 40 KW (3-phase). brochure on 400-cycle motor-generator sets. Ser 

your copy today. 


LEACH si 
CORPORATION | INET-PALMER DIVISION 


4441 S. SANTA FE AVE., LOS ANGELES 58, CALIFORNIA 


and 400-cvcl alternator rigidly dow- equipment and controls on a ing 


DISTRICT OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA 














a e 
Supersonic interceptors are a far ry, as weapons go |: e famed 
Kentucky Long Rifle. Yet, rifle and aircraft have » IMMoNn— 
both were designed to be extremely accurate and re 





vere 
Gesigned to protect Ams a" ront 


The _s 


rr 


pany armame ontrol 
puter deve ped and op 


proud t ‘ n this tean 





THE MASTER DATA COMPUTER 


The only practical way to meet the challenge of 
ncreased aircraft complexity, SMIi's Master Data 
Computer senses temperatures, pressures, 
acceleration and other basic data; computes; 
and integrates them to provide vital contro! in- 
puts for aircraft's navigation, fire control, flight 


control and other systems. 
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SERVOMECHANISMS SUBSYSTEMS GROUP 


PLANTS: WESTCHESTER CALIFORNIA HAWTHORNE ‘ ’ nia wetsrTeury it 


— . a GENERAL OFFICES: (2500 AVIATION © 


Lewae HAWTHORNE CALIFORMIA 


The products of SMI are available in Canada and throughout the world through Servomechanisms (Canada) Limited, Teronto 15, Ontario. 
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